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DESCRIPTION 





TECHINICAI. FIEI,D ^^^.^^ 
The present Invention relates to 

. DKAS encoding these protexns and 

„ansn,er«bra„e do,.ains, BNAs 

. „»n s expressing those DNAs. The pro 
eu,.aryotic cells exp .hannaceuticals or as 

present invention can be ,,,, p.p.eins . The 

antigens .or preparing anti.odres agarn t sa P 

of the present invention can be used as pro 
CDKAS of the pr therapy. 
,ene diagnosis and gene sources ...ge- 

iiQe>d as qene sources i.*--.'- 
+->ifa cDNAs can be usea ao y 
Furthermore, the CDNA cDNAs . 

of the proteins encoded by saia 
1 : — d «ith ™.s encoding trans- 
Moreover, ..pressing transne-nbrane 

„e:^rane proteins therein 

-!r, larae amounts can be usea 
p.otexns xn large ^^^^^^^^^ ^^^^^ 

corresponding ligands as well a 
niolecular medicines. 



BACKGROUND ART ^ 1 

Membrane proteins play important roles, 
Membrane p material 

receptors, ion channels, transporters, etc., 

■ and the information transmission which 
asportation and ^^^^^ 

mediated - ^ channels for the 

...eptor^for a ^^^^ ^^^^^^^^ 

sodium ion, tne p ^^^^ 

r.y.^-rides and amino acids, an" 
transporters for saccharides 
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y^ave been cloned already, 
.nes for many of thera have ^^^^^ 
where the genes t abnormal3.ta.es 

V, . been clarified that hitherto 
It has been , ^o a number oi. 

«.„a proteins «e related ^ 
membrane v example, a gene 

^onenic diseases- For „ Identiiied as the 

„ypto,en. „3„e,*rane domains was 

protein having 12 j^^^ens. «• " 

■v,io £or cystic iiu been 
gene responsible £ addition, it 

,45. 1059-1065 (1989)1 as the receptors 

I . several membrane proteins act 
clarified that sev ^^^„ple, H 

, virus infects the mediation o£ a 

. ,.ct into the cells through 
revealed to infect in the 
membrane protein fusin, a ^ ^ „,„,„^.rane domains 

.embrane. having a CO-, a t ^^^^^^^ ,,,,, 

[Feng/ ^ t^r-ntein is anticip 

discover, of anew membrane pro^ ^^^^ 

elucidation of the ca^s ^^^^^^^ 

heen desired. the purification, 

Heretofore, ^^ ^^^ ^^^ ,...ated b, an approaoh 

from the gene sxde ^^ansfectxon of 

expression cloning ^ c.«. and then 

detection Of the cells expr^J^^^^^^^ ^_,,.e using ^ 

- "^TLoTog cal techni,ue for ^ ^ ^ ^ _ 

antibody or a biol ,3 appl 

„e^rane permeability „ protein with a .nown 

function. e,ns possess hydrophobic 

„ general, membrane pr 
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,„3,,e .he proteins w»lch are 
„.„s.e*rane domains . ^^^^ .Ke 

.^..e...e. in r....o. ^^^^^^^ 

phospholipid to be trapped ^^^^^^ ,3 

liaenoe o. the cO«. .or enoo r„,^^^^^ ^^^^ ^ 
provided by determination ^^^^^^ hydrophobic 

Lll-iength cm followed by detect 

. -in the aini.no acxa m 
„,,.„e:.brane domains .n 

protein encoded by said cO»A. ^^^^^^^ 

- - ::::lbrane do.ains, 0«.s encoding 

h»an proteins ceiis capable o. 

said proteins and trans 

expressing sar .-tensive studies, the P 

- the res.it o. nte ^^^^^^^ ^^,,„, 

.„.entors «o.e success - 

^ansme^rane dc»arns t.ou ^^^^ ,he 

.hereby completing the present , ^„y^ o£ the 

,e„, invention provides prote.ns ^-^^^ - " 
present represented by ^^^p^pS 

G sequences ^^V^ „ .•^^-'^-^^ 



to 



"^S.!^->'^.^*^'''^„Jao^ins..hepra^^^^ 



SfiKlgW^ by Seq»««'^-^'°^ . „Ke present 

^"^"""^"^^ ■ „ transmembrane domains. The p 

.re human proteins hav.n, ^„,eins such as 

invention also provides .».s enccd .^^^^^^^ ^ 

.ells capable o. expressing ar^^^ ^^^^^^^ ^^^^^^^^^ ^ 
Each ot the proteins o . ^....ion from human 

■ned for example, by a method 
obtained, preparatio 

^oTl lines, ST-C' . _x the amino 

organs, cell ^.hesis on the basxs of the 

ntide by the chemical synthes ^^^^^ 
peptide y ^^^^ invention, or 

acid sequence of the P 
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' hnology using the DNA 

,.„auc.ion '''"^'"Z^^. presen. invention. 

«n be achieved by prep the 
expression can be a cDN 

inscription from a v translation us xng 
vitro transcrip ^. ^^.^ transx 

• ^ followed by tne ^j^e 

present Invention, recombination 

... a. a template. ^ ^ ^^^^^^ t.. 

„.n..at.on .oma.n to a u^- ^^^^^^^^„„ , . ..e 
.et.o. Kno« in t.e a.t leaa 

.mount o. t.. o. en.a.vot.o 

,^.5. Escherichia col., cells)- 

Lus (e.,. vea-=. ..e ..es.nt invention 

case In ^ ccii, »e 

„d bY a microorganism such invention is 

is expressed by ^^^^ present 

translation region o* a c- ^^^^^^ 
.cnstructea m an -^-"^^^ .o».-clcnin, site(s„ a 

promoter, — rt ucate. m — "^^^ 
^tc that can be repx ^^^^d 
terminator, etc ^^^^ cells 

fter transformation ^ransformant a-s 

and, after ^hus-obtaxned tra 

vector, the thu ^^^^ be 

expression ^ encoded by sax 

>,.=rebY the protexn en ^^^^^ 
incubated, whereby microorganism . m 

p.oduced on a large scale m ^^^^^ ^^^^^^ ,an be 

: ,.tein f.a.ent -^^^l^^^^^,^ .ith inserting an 
Obtained by perf o-- ^^^^^ .^...e and after the 

,.i.iation codon and a . .usion protem 

optional translation — ' ^ only a protein portion 

^otein can be express fusion 
„i,n another protei p, .ai 
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protein with an appropriate protease. 

nif the present invention 
In the case wherein a protein of the p 

^^ncz the translation region 
is to be produced in eukaryotic cells, the tr 

said CD«A .ay be subjected to reco^ination to an 
expression vector for eu.aryotic cells havin, a promoter, a 
splicin, domain, a poly,., addition site. etc. and transfect 
ed into the eu^aryotic cells so that the protein is produced 
.s a membrane protein on the cell me^rane surface. As the 
expression vector, there are exemplified pK.1. pCOKB. pSVK3. 

PSV.. PBK-CMV, PBK-.SV. EBV vector. pHS. p.ES., etc^ 
Kxamples of the eu.aryotic cells are mamamlian animal culture 

, 1 . POST Chinese hamster ovarian 
cells (e.g. simian renal cells COST, chin 

... fiasion veasts, silkworm yeasts, 
cells CHO), blast yeasts, fission y 

south African Clawed toad oocytes, etc. However, any 
eukaryotic cells may be used insofar as the protein of the 
invention can be expressed on the cell membrane surface. Xn 
.rder to introduce the expression vector into the eukaryotic 
.ells, there may be used any per se conventional method such 
.s electroporation method, calcium phosphate method, liposome 
method or DEAE dextran method. 

.or separation and purification of the protein of 
invention from the culture after expression of such protein 
.n prokaryotic cells or eukaryotic cells, conventional 
separation operations may be adopted, if necessary, in their 
,.„per combinaion. Examples of the conventional separation 
cperations are treatment with a denaturing agent (e.g. urea, 
„r a surfactant, ultrasonic treatment, en.ymatic digestion, 
salting out, solvent precipitation, dialysis, centrif ugation. 
ultrafiltration, gel filtration, SDS-PAGE. isoelectric point 




PCT/JP97/04056 
WO 98/21328 



6 



.lec«ophor.si., ion exchange chromatography, hydrophobic 
Chromatography, affinity chromatography, reverse phase 

chromatography, etc. 

The proteins of the present invention Include peptide 
fragments (more than 5 amino acid residues, containing any 

"used as antigens for preparation of the antibodies. Also, the 
proteins of the present invention that have signal sequences 
appear in the form of maturation proteins on the cell 
surface, after the signal sequences are removed. Therefore, 
these maturation proteins shall come within the scope of the 
present invention. The N-terminal amino acid sequences of the 
maturation proteins can be easily identified by using the 
method for the cleavage-site determination in a signal 
sequence ^ Japanese Patent Ko.ai Publication »o . 1996-18,100,. 
furthermore, many membrane proteins are subjected to the 
processing on the cell surface to be converted to the 
secretor forms. These secretor proteins or peptides shall 
come Within the scope of the present Invention, when 
glycosylatlon sites are present in the amino acid sequences, 
expression in appropriate animal cells affords glycosylated 
proteins. Therefore, these glycosylated proteins or peptides 
also shall come within the scope of the present Invention. 

The DBAS of the present Invention Include all DNAs 
encoding the above-mentioned proteins. Said DMAs can be 
Obtained using the method by chemical synthesis, the method 
by cDNA cloning, and so on. 
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Each of the cDNAs of the present invention can be cloned 
from, for example, a cDNA library of the human cell origin. 
The CDNA is synthesized using as a template a poly (A) RNA 
extracted from human cells. The human cells may be cells 
delivered from the human body, for example, by the operation 
or may be the culture cells. The cDNA can be synthesized by 
using any method selected from the Okayama-Berg method 
[Okayama, H. and Berg, P., Mol . Cell. Biol. 2: 161-170 
(1982)], the Gubler-Hoffman method [Gubler, U. and Hoffman, 
J. Gene 25: 263-269 (1983)], and so on, but it is preferred 
to use the capping method [Kato, S. et al . , Gene 150: 243-250 
(1994)] as illustrated in Examples in order to obtain a full- 
length clone in an effective manner. 

The primary selection of a cDNA encoding a human protein 
having transmembrane domain(s) is performed by the 
sequencing of a partial base sequence of the cDNA clone 
selected at random from the cDNA library, sequencing of the 
amino acid sequence encoded by the base sequence, and 
recognition of the presence or absence of hydrophobic site(s) 
in the resulting N-terminal amino acid sequence region. Next, 
the secondary selection is carried out by determination of 
the whole base sequence by the sequencing and the protein 
expression by the in vitro translation. The ascertainment of 
the CDNA of the present invention for encoding the protein 
having the secretory signal sequence is performed by using 
the signal sequence detection method [ Yokoyama-Kobayashi , M. 
et al.. Gene 163: 193-196 (1995)]. In other words, the 
ascertainment for the coding portion of the inserted cDNA 
fragment to function as a signal sequence is provided by 
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fusing a cDNA fragment encoding the N-terminus of the target 
protein with a cDNA encoding the protease domain of urokinase 
and then expressing the resulting cDNA in C0S7 cells to 
detect the urokinase activity in the cell culture medium. On 
the other hand, the N-terminal region is judged to remain in 
the membrane in the case where the urokinase activity is not 
detected in the cell culture medium. 

The cDNAs of the present invention are ^^aracte^zed^^ 
^ containing any of the base sequences represented by^S«j««^ 
^ v,..-^ to -J^ok'^rr-'^ and any of the base sequences 

'^^^^^ to S^^^^^^^ Table 1 
A. represented by psqnBncS No. St to ^Sequerree-wr 

summarizes the clone number (HP number), the cells affording 
the CDNA, the total base number of the cDNA, and the number 
of the amino acid residues of the encoded protein, for each 
of the cDNAs, 



Table 1 



^^SgcT' HP Number Cells Number Number of 

^ of Bases Amino Acid 

Httfrlber 



Residues 



1, 


26, 


51 


HP00442 


HT-1080 


986 


205 


2, 


27, 


52 


HP00804 


Leucocyte 


1824 


371 


3, 


28, 


53 


HP01098 


Stomach 
cancer 


1076 


179 


4, 


29, 


54 


HP01148 


Liver 


1591 


347 


5, 


30, 


55 


HP01293 


Liver 


1888 


554 


6, 


31, 


56 


HP10013 


KB 


2033 


350 


7, 


32, 


57 


HP10034 


HT-1080 


911 


209 


8, 


33, 


58 


HP10050 


HT-1080 


601 


163 



• # 
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9, 34, 59 

10, 35, 60 

11, 36, 61 

12, 37, 62 

13, 38, 63 

14, 40, 64 

15, 41, 65 

16, 41, 66 

17, 42, 67 

18, 43, 68 

19, 44, 69 

20, 45, 70 

21, 46, 71 

22, 47, 72 

23, 48, 73 

24, 49, 74 
SO. 75 



HP10071 

HP10076 
HP10085 
HP10122 

HP10136 
HP10175 

HP10179 
HP10196 
HP10235 
HP10297 

HP10299 

HP10301 
HP10302 
HP10304 
HP10305 
HP10306 
HP10328 



Stomach 
cancer 

U937 
U937 
Stomach 
cancer 

U937 

Stomach 
cancer 

KB 

HT-1080 

HT-1080 

Stomach 

cancer 

Stomach 

cancer 

KB 

Liver 
U-2 OS 
U-2 OS 
U-2 OS 
KB 



394 

732 
697 
1186 

1409 
974 

925 
1115 
1721 
1504 

532 

662 
2373 
1404 
893 
690 
2186 



92 

172 
149 
188 

215 
112 

114 
327 
373 
183 

116 

152 
559 
330 
108 
101 
372 



Hereupon, the same clone as any of the cDNAs of the 
present invention can be easily obtained by screening of the 
cDNA library constructed from the cell line or the human 
tissue employed in the present invention, by the use of an 
oligonucleotide probe synthesized on the 

corresponding cDNA base sequence depicted in ^S— mg-TJorTT 
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.cope of the present invention. 

in a similar manner, any protexn that .s pr 

„difioatio„s comprising insertion or deletion o£ one 
these modxf icarioii^ i- ni-her 
.iural nucleotides and/or substitution with other 
or plural nu present 
„ucleotides shall come within -^'^^I^IZ,^^ 
invention, as far as said protein ^--^^^l^ 
the =orrespondin^n^n. ;he^^_^ 

^ jg^OSnM-Bo— 4- to .oquu,,-^ include cDNA 

^ ' COH.S o£ the present rnvent.on 

figments (more than 10 .p, containing -J-g^ 
sejence o. the hase sequence represented •=^,-^^^^^7 
C ,c^P^^o?the base sequence represented by^pe,n.n*^ 
^ '^^^■■''llso, fragments consisting of a sense 

" " 'TTanti-se se chain shall come within this scope. 
Cham and an anti ^^^^^^ 

These DNA fragments can 
diagnosis. 

BRIEF DESCRIPTION OF DRAVJINGS 

Figure I: A ^-^^^ ^ 

secretory. signal seg.ence detection vector pSS03. 

_ figure depicting 

.file of the protein encoded 
hydrophobicity/hydrophilicity prof xle P 

by clone HP00442. 
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,,..opho.ici.y/Hvdroph.Uci.y profile of .he protein 

by clone HP00804 . 

Figure 4= A figure showing the result 

northern-.lot hybridization of clone HP00e04. 

.igure3-. * ^^^^^ depicting 

,,drophobicity/hydrophilicity profile of the protein 

bv clone HP01098. 

figures: A figure depicting 

,,dropho.icity/hydrophilicity profile of the protein 
by clone HP01148. 

A figure showing the result 
northern-.lot hybridization of clone HP0114S. 

Figures: A figure depiotrng 

..drophobicity/hydrophilicity profile of the protein 

by clone HP01293. 

Figure,: A figure depicting 

.ydrophobicity/hydrophilicity profile of the protein 

by clone HP10013. 

Figure lO: A figure depicting 

Hydrophobicity/hydrophilicity profile of the protein 

by clone HP10034. 

Figure 11= A figure depicting 

..drophobicity/hydrophilicity profile of the protein 

by clone HP10050 . 

Figure 12= A figure depicting 

..drophobicity/hydrophilicity profile of the protein 

by clone HP10071. 

t3. A figure depicting 

Figure 13- ^ 



the 
encoded 



on the 

the 
encoded 

the 
encoded 

on the 

the 
encoded 



the 
encoded 

the 
encoded 

the 
encoded 

the 
encoded 

the 
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of the protein encoded 
hydrophobicity/hydrophilicity prof xle of P 

by Clone HP10076 . 

14. A figure depicting the 

Figure 14: ^ ^ 

^r.^^^f=^ of the protein encoded 
hydrophobicity/hydrophilicxty profile P 

by clone HP10085. 

A figure depicting the 
Figure 15: A J- y 

£ • 1 « /^-F 1-hp nrotein encodea 
hydrophobicity/hydrophilic^ity profile of the pr 

^ ^^^^^^ ... 
.y..oprrc..y/.y-op..Uc..v p.o.Ue o. tne p.o.ein encoded 
by clone HP10136. 

A figure depicting the 
Figure 17: a j- y 

^f^i^^ of the protein encoded 
hydrophobicity/hydrophilicxty prof rle of P 

by clone HP10175. 

. TO. A figure depictxng the 

Figure 18: a ^ y 

of the protein encoded 
hydrophobicity/hydrophilicxty prof xle of P 

by clone HP10179. 

. ig. A figure depictxng the 

Figure 19: ^ ^ 

-P^io of the protein encoded 
hydrophobicity/hydrophilicxty prof xle of P 

by clone HP10196. 

A figure depictxng the 
Figure 20: a ^ y 

^■F^io of the protexn encoded 
hydrophobicity/hydrophilicxty prof xle of P 

by clone HP10235. 

. A figure depictxng the 

Figure 21: a y 

^^f^i<= of the protein encoded 
hydrophobioity/hyO-^Philicty profile P 

,,...„eHP.O... ^ ^^^^^^ ,.,....n, ..e 

.yd jprJL.y/.yarop>-U.c..y Profile of ... p.o.e.n encoded 

by clone HP10299. 
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23- A figure depicting the 

jprrcit.;.yd.op.iiicit. .^o.... o. t.e p.otein encoded 

by clone HP10301. 

. A figure depicting the 

Figure ^ ^ 

jr,-io nf the protein encoaea 

hydrophobicity/hydrophilicxty prof xle of P 

by clone HP10302. 

A figure depicting the 
Figure 25: ^ ^ s 

wi nrotein encoded by clone 

hydrophobicity/hydrophil the protein 

HP10304. . 

.i.ure26= A figure depict. the 

.,..ophoMci.y/.yd.op.Uici.v p.o*i- o. ..e protein encode. 

by clone HP10305. 

Pi.u.e.7= A figure depict. „. t.e 

.,a.ophc.icity/nvdrophiiicity profile o. the protein encoded 

by clone HP10306. 

. A figure depicting the 

Figure 28: ^ ^ 

of the protein encodea 
hydrophobicity/hydrophilicxty profile of the p 

by clone HP10328. 

BEST MODE FOR CARRING OUT INVENTION 

EXAMPLE i-hf:* 

.he present invention is e:nbodied in .ore detail by the 

™r,les but this embodiment is not intended to 
following examples, but 

restrict t.e present invention, T.e ...ic oper.tron. and the 

enzyme reactions with re.ard to the D»A reoo^inat.on are 

Lid out according to the iiterat.re CKoiecuiar Cionin,. 

Manual" cold spring Harbor Laboratory, 1989]. 
A Laboratory Manual , t,oi f . nf 

^.^^ci restrictive enzymes and a variety of 
unless otherwise stated, restri 

4- used were those available from 

modification enzymes to be used w 
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^ ,.c=f -rnctions were used for 

■in each of the enzyme reaction 
.„n....on. .n ^^^^^^ ^^^^^^^^^^ 

synthesis was carriea «j 

S. et al.. Gene 150: 243-250 (1994)]. 

(1) preparation of Poly (A)" RNA 

n line HT-1080 (ATCC CCL 121), the 
The fibrosarcoma cell Ime Hi 

■n line KB (ATCC CRL 17), the 
epidermoid carcinoma cell Ixne KB ( 

. stiocyte lymphoma cell line U937 (ATCC CRL 1593), 
..stxocyte ymp ^^^^^^^^^ ^^^^^^^^ ^^^^ 

osterosarcoma U-2 OS (ATCC 

H i-nc:sues of stomach cancer deliverea oy 
the peripheral blood, tissues 

.nd liver were used for human cells to extrac 
the operation, and liver conventional 
^NAs. Each of the cell lines was cultured by 

"^Ttl: about 1 . of human tissues was homogenized in 20 
, Of 5 5 M .uanidinium thiocyanate solution, total mR.As 

. with the literature [Okayama, H. 

were prepared in accordance with the 1 

wei.« v Academo-c Press r 

-Methods in Enzymology- vol. 164, A 

„ .ubiBoted to chromatography usxng an 
1987,. These mRNAs wars subjected ^ „ ^ 

.,,,.,..,.cellnlo.e ool^ washed . 0 

hydrochlorio a.d bn.er ^^--^^^^^io...... with the 

1 m EDTA to obtain a poly(A) RNA i-n 

above-mentioned literature. 

(2) construction of oDBA Library „<,iv,A,* 
,o a solution c£ 10 .g of the above-.entioned poly(A) 
in 100 m« .ris-hydrochlorio acid buffer solution ,pH S) 

„£ an RBase-free, bacterium-origm 
„as added one unrt of an ^^^^^^^^ ^^^^^^^ 

.l.aline phosphatase and the ^ 

V «i- 37 °C for one hour. After tne 
to react at :>/ ^ 
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lowed by the ethanol 
underwan. the phanol /"^'^"^issolved in a Bixed 

3olu.ion Of 50 ^ sodiu. a=e«.e ,p„ ^^^^^ 

d 0 01% Triton x-iuu. -la^^ 
„„cap..e...no. ,,.„,.o.p.a«se (Kpican.a. 

°" " , .ha resulting solution at . to.aX voln,.e of 

Tachnologies) and ^^^^ ^^^^^ ^^a 

,00 .X was aXXoved to raao. at 

-ction .oxution .nda^an^ ^ J^^^^.^,^,^.. ,.Xats wa.a 

- r::"rr ::i ^ — ^ 

dissolved m 

solution. RNA and 3 nmol of 

solution of the decapped poly(A) 
' , tide (5'-dG-dG-dG-dG-dA-dA-dT- 

a DNA-RNA chin^eric ^^^&b"W ^ ^^^^^^ solution of 50 mM 
^ TV M in a mixed aqueouo 
^ dT-dC-dG-dA-G-G-A-J )^ /oH 7 5W 0.5 n>M ATP, 

•d buffer solution (pH f-^)' 
Tris-hydrochlorxc aci polyethylene 

10 mM 2-mercaptoethanol, and 
5 itiM MgCl2/ 1" ^ . tv,e resulting 

* RNA liqase and rne 
,.,coX -a.a addad 30 units of ^^^^^^^ ^^^^^ 

.„.ution at a .otai - 3 ^ . ^^^^^^^^ 

20°C forl2 hours. After t ^1 precipitation, the 

followed by the ethanol precip 
phanol extraction followe y ^^^^^ ^^^^^^ ^ 

,„„,.„btainad pellets vara d.ssol 

— :::i::ad . the Ptasant in.ento„ 

(..pane.e Patent Ko.ax ^^^^^^^^ ^ 

ai,astad «ith Kpni. an about " ,.„kv to 

f^T-ase This product was digestea 
^^^"":T; ona side and tha rasuitin, .olacule was 

remove the dT taiJ- a 

used as a vectorial pri:nar. ^^^^^ 
Mtar G .9 of the previous ly-prepar 
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-.J 1 9 ua of the vectorial 

capped poly(A)* R«A was annealed w.th 1 . 2 .9 

the product dissolved in a .ixed solution of 50 
primer, tne pj-w , „ o 75 mM 

, • =.^.iri buffer solution pH 8.3), 7b nua 
^ ^,i3-hydrochlor.= ac.d 

KCl. 3 ^ HgCl,, 10 n« dithiothre.tol, and 1.25 m 

^ 4-1.^ r-(=^c5ultinq solution at a 
transferase (GIBCO-BRL) . and the resultxg 

transxe-Lci v 42°C for one 

. nf 20 Hi was allowed to react at 42 c i 
total volume ox ^j- 

L.. ...e. t.e .action solution underwent the P e. 
e.t.action .oUo«ed the et.anol precipitation, the thus^ 
obtained pellets were dissolved in a .i.ed solution o^ 
..is-hydrocnloric acid .u..er solution ,pH,.3„ 100 ^ Ha , 
i„ ^ K.C1., and 1 ^ dithiotnreitol. .hereto were added 100 
.„its o. KC0.1 and the resulting solution at a total volume 

at 37 °C for one hour. After the 
of 20 ^1 was allowed to react at 37 C £ ,„„„„ed by 

.eaction solution underwent the phenol extraction f ollowed^y 
... ethanol precipitation. the obtained pellets were 
issolved in a .i.ed solution of .0 ^ .ris-hydrochloric aci^ 
.„ff.r solution ,pH7.S,. 100 n« KCl, 4 ™m M,C1.. 10-- 
,«„„.S0.. and SO ....1 .ovme seru. albumin, .hereto «ere 
dd d SO units Of ..CerlCla coU 0«A lipase and the 
rultm, solution was allowed to react at 1S»C for 1. hours^ 
resuitina 2 ul of 2 uiM dSTP, 4 

TO the reaction solution were added 2m 
units Of ..c.er.c.ia col. o«A polymerase 1, and 0.1 unit o 
::c.erlc..a coll o.ase H and the resulting solution 

at 12"C for one hour and then at 22 C for 
allowed to react at 12 u i 



one hour 



,,,,, the cOKA-synthesis reaction solution was used to 

7- DH12S (GIBCO-BRL). The 
transform Escherichia col. DH12S ( 




PCT/JP97/04056 
WO 98/21328 

17 

„ansfo»..ion v,»s c„riea ou. by .ha .lac.ropo.a.ion method. 
. p„...on .H. „a„s.o^.n. inocul.... on a .xVX a,a. 

.^Iture .ediu. con.ainin. 100 a^picilXin, which was 

•^v,^- A rolonv grown on the culture 
incubated at 37 °C overnxght. A colony g 

„edlu. wa= randomly pi<=.ed up and inoculated on 2 .1 of .he 
,,y. culture medium containing 100 w/.l a^picillin, «hxch 

•^v.+- Thf^ culture medium was 
was incubated at 37°C overnight. The 

.entri.u.ed to separate the cells, .ro„ which a plas^rd ... 
„.s prepared by the al.aline lysis .ethod. .*ter the plas™.d 
™. was double-digested with .coRX and HotX . the product was 
.objected to 0.8% agarose gel electrophoresis to determine 
,.e size Of the CD«. insert. In addition, by the use of the 
Obtained plas^id as a template, the sequence reaction using 
„,3 universal pri.er labeled with a fluorescent dye and Ta, 
polymerase <a .it of .ppUed Biosyste„s Inc . ) was carried out 
and the product was analyzed by a fluorescent 0».-se.uencer 
,.ppliea Biosyste.s Xnc.) to determine the base sequence of 

^ V, 4- Ann ho The sequence data were 
the cDNA 5 '-terminal of about 400 bp. The 

filed as a homo-protein cDNA bank data base. 
(3) selection of cDNAs Encoding Proteins Having 
Transmembrane Domains 
The base sequence registered in the ho.o-protein CDH* 
..nK was converted to three frames of amino acid sequences 
and the presence or absence of an open reading frame ,0.P, 
beginning from the initiation codon. Then, the selection was 
„ade for the presence of a signal sequence that r 
Characteristic to a secretory protein at the ^-terminal 
.he portion encoded by ORE. These clones were sequenced from 
..e both S. and 3. directions by using the deletion method to 
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aet.r,.ine the whole b.se sequence. The 
hycirophobicity/hydrophilicity profile, were obtained £or 
p„teine encoded by ORF by the Kyte-Doolittle method [Kyte, 
, . Ooolittle, «. r„ a. MOI. Bio. 157, 105-132 (1982), to 
ex.»,ine the presence or absence o£ a hydrophobic region. In 
the case in which there is a hydrophobic region of putat.ve 
„ans™e.*rane do.ain(s, in the a„ino acid sequence of an 
encoded pro.ein, this protein was considered as a .e^rane 
protein. 

,4, construction of Secretory Signal Detection vector pSSD3 
one microgram of pSSDl carrying the SV40 promoter and a 
OKA encoding the protease domain of uroKinase [VoKoyama- 
Kobayashi, M. et al . . Gene 163: 193-136 (1995), was digested 

„ i.tfon at the 5' terminal by the CIP treatment, a 
dephosphorylation at tne 

t .h^„i- 4 2 kbp was purified by cutting off 
DNA fragment of about 4.^ Kop v 

from the gel of agarose ■i-^ -^^"^^^f^^ ' 

TWO oligo ™a linkers .^t^' ^a?IccGCGTCKCGTGGGAT-3 , 
„a^f*?5'UTCCCACGTGACCCGG-3.,, were synthesized and 
phosphorylated by T4 polynucleotide kinase. After annealing 
„f the both linkers. followed by ligation with the 
previously-prepared pSSOl fragment by T4 0«A ligase. 
SscharicMa coii ™i09 was transformed. A plasmid pSSD3 was 
prepared from the transformant and the objective recombinant 
„as confirmed by the determination of the base sequence of 
the linker-inserted fragment. Figure 1 illustrates the 
structure of the thus-obtained plasmid. The present plasmrd 

fvoes of blunt-end formation restriction 
vector carries three types or oi ) 
f ■ q^al PmaCI and ^l?SRv7since^ these cleavage 

\ enzyme sites, Smal, Pmai-i, a 




PCT/JP97/04056 
WO 98/21328 

19 

.i«s are positioned in succession at an interval of 7 bp, 
.election o, an appropriate site in combination of three 
,„e. of frames for t.e inserti^^^^^-J - construct a 
M vector expressing a fusion protein^ 

,3, junctional verification of Secretory Signal Sequence 

Whether the N-terminal hydrophobic region in the 
.ecretory protein clone candidate obtained in the above- 
mentioned steps functions as the secretory signal sequence 
„as verified by the method described in the literature 
jyo.oyama.Kobayashi. H. et al., Gene 163= 1«-196 (19.5,, 
.irst, the Plasmid containing the target cDHA was cleaved at 
.„ appropriate restriction en.yme site that existed at the 
downstream of the portion expected for encoding the secretory 
Signal sequence. In the case in which this restriction en.yme 

■ . site was blunt-ended by 

site was a protruding terminus, the Site 

.he Klenow treatment or treatment with the mung-bean 
nuclease, oigestion with HindlXl was further carried out and 

- ■^ir.r. ty^(- SV40 promoter and a cDNA 
a DNA fragment contaxnmg the sv^u p 

encoding the secretory sequence at the do»,stream of the 
promoter was separated by agarose gel electrophoresrs. Th.s 

^t. ^ccn'? Hindlll site ana a 
4- in.?erted between the pSSD3 Hxnaxxo. 

fragment was insertea u ^ . ^v, ^-^^ 

= selected so as to match wrth the 
restriction enzyme site selectea 

uroKlnase-coding frame, thereby constructing a vector 
expressing a fusion protein of the secretory signal portion 
of the target cDNiV and the urokinase protease domain. 

7 • TM109^ bearing the fusion- 

After Escherichia colx (host. JMluy ) ce 

v.=.^-r^H Al- 17 °C for 2 hours 
protein expression vector was incubated 

in 2 ml of the 2x.T culture medium containing 100 w/ml 
ampicillin, the helper phage M13K0, ,50 uD was added and the 
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T^KAl-UPA containing pSSDi 
v,n.c.T- from the vector pKAi uf«. 
the same manner trora i-j . . „ 

f ^^vinase rYokoyama-Kobayashi, M. 
and a full-length cDNA of urokinase [Yo y 

et al.. Gene 163: 193-196 (1995)]. 

• • ^,,n-nre cells, C0S7 , were 
The simian-kidney-origm culture 

.ncu.ated at 37^0 In the presence of 5. CO, in the Oul.ecco^s 
.odlflea .agle. culture medium (OM.K) containing 10. feta 
e..f albumin. Into a 6-well plate (Nunc Inc., 3 cm .n the 

. i=,i-,=H 1 X 10^ COS? cells and 
„ell diameter) were inoculated 

« carried out at 37 °C for 22 hours in the 
incubation was carriea ou 

.u..a<:e was «as.e. a p.o.p.a« =olu.io„ ana 

L „a..ea a,a.„ «... 0„.„ con.a.n.n, .0 - - - 
.,..o...o..c aca ,PH 7.3, ,TO„K.,. To ..e ceXl. »e.e ^ 
..e .in,l.-s«anaea p.a.e ...pens.o^ O.S ™X o .ne 
IL cu..u.e .ea.>™, ana 3 .X o. .^s™» ,XB. Xnc. , a„a 
...Ul.in, fixture was .n=u.a«a a. 3,»C .o. 3 Kou.s xn 
1 p..sen.e o. 3. CO.. M.e. ..e sa.p.e =o.u..on was 
^ call surtax was washed with TDHE«, 2 P- 

„.U o« DME« c.ntaxn.n, 10% fe.a 
the incubation was carried out at 37 C 

presence o£ 5% CO.- , „ , d, 

,o 10 ml of 50 ^ phosphate bu«er solution ,pH 7.4, 
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bovin. WbrinoJen (Miles Inc.,- 0.5% agarose, 
1 ^ potass.u. c'--"'^^ 

„i«..e was solidified .n a pla.e ^^^^^^ 

« fibrin plate. Ten microlxters 
p.3pa.e a ...r. P ^^^^ ^^^^ ^^^^^ ^^^^ ^^^^^^^ 

supernatant of the ^ ^ ^ 370c for 15 hours. The 

fibrin plate, which was incubated at 37 C 

fibrm pia , ^^^^^ 

^ ^ r,f the thus -obtained clear circ-j- 
diameter of the th ^ ^ ^^^^ 

•ndex for the urokinase activity. In the case 

des for the amino acid sequence that functions as 

^^^^ 3^,,3,3d to 

« c^pcretory signal sequence, a fusion p 

Circle by its urokinase activity. Therefore, in 
form a clear c.rcle by ^^^^^^ ^^^^^^ 

the case in which a clear circle 

p.otein remains as trapped in the membrane and the cO«A 
Trlgment is considered to code for a transmembrane domain. 

V.,, Tn Vitro Translation 
,(^\ PT-otein Synthesis by In virro 

(5) protein y present 

transorip ,«s, methionine 

lysate ,.i. (P— 9- " ^''^^ ■ ' .^^ 

..ed and the expression product was labeled with the 
,dded and ^^^^^^^ 

radioisotope. Ml reaction „l,.mid 
attached to the kit. Two n,icrograms of the plasmid 
protocols attach ^^^^^ ^^^^^ 

allowed to react at 30 f ^^^^^^ 
a reaction solution contarnrng 12.5 .1 

, . 0 5 ul of the buffer solution (attached 
^"rtr r:;I'-oacid™ (.ethionine-free,, 

r; 0 KB.:, of ("S^^ethiomne („ corpora-, 

, =o and 20 U of RNasin. To 3 nl of 

0.5 ul of T7 RNA polymerase, and 
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.rided 2 Hi of an SDS sampling 
..e reaction solution was added . 

. .... (125 xnM Tris-hydrochloric ac.d buffer 

buffer (125 mil ^ 2% SDS solution, 0-025% 

,.3, 120 ^ 2..ercaptoet.anol, 2% ^^^^^^ 

. 1 blue and 20% glycerol) and 
bromophenol blue, subjected 

solution was heated at ^ The molecular 

^oi electrophoresis. Tne 

weight of the translation pr 
out the autoradiography. 

) northern Blot Hybridisation ^^^^^ 

------ tr;::::: I "e — 

• « fhP expression pat-cexn 
to examine the exp .^^.^ted from each of the 

— :r: r;.:r:: 

• restriction enzymes were sudj 

with appropriate restr ^^^^^Is followed by 

= fiel electrophoresis 
separation by agarose gel 

.^v, r^'Pl dCPT (Amersham Corporation) 
labeling with [ PJ m Ltd. ) • 

V. Tr,^ Kit (Takara Shuzo Co., ) 
Random Primer Labeling Kit ( ^^^^^ 
Hybridization was carried out using a solution 
Hyt^riax-^ protocol. 
,ne blotted me^rane in accordanoe to 

,8, Kxprassion in C0S7 ^ vector o£ the 

•^Ki^ coli having an expj- 
Escherichia ^^^^^^ ^^,^3 

■ the invention was mtecue 

protein of ^^.^^^ ,bove 

ciinale stranded phage 
M13K07, and single ..he expression vector 

„ethod. ---:rr:.-ea ceU. 

— rii cmti^tion oamed 

he r^senoe S . .r . houre and then 

out at 37 c i» cells 

• • rr r 1 cysteine for 1 hour, xne 
in a medium containing [ S]cy 
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. alBSolved and subjected « St>S-PAGE, whereby 
collected, d.BSol expression product, 

^ ^™:rre:::^-os ce^ 

which was not presen 

(5, Clone ^"^^f^M;^ , 26 51) 
; <H.00.«> se,uence .or the cO» 

"^i::::r::oot:ltained ..^ nu.. .i.ros.rco„. 
insert Of Clone HP ^^^ealed the structure 

, ■ ^ HT-1080 cDNA libraries 
cell line HT iuo Oj^p of 

. a 5 '-non-translation region of op, 

consisting of a a . „ 287 bp. The ORF 

, ^ 3.. non-translation region of 2b / 

• .-na of 205 amino acid residues 
^^r^^^Ln consisting oi ^^-^ 
cedes for a protein ^ ^^^^ 

S „e— resent protein 

*.v,^ xfvte-Doolittle method. The re 
Obtained by the Kyte ^^^^^^ 

r::: rilatlon products and revealed the formation 
bands for the tr ^ _,,c„,„.„ei,ht position. 

" — .... base usm, the a.ino acid 

elnt protein revealed that the protein was 
sequence of the pr ^^^^.^ 

i-r. the proteolipid protexn 
analogous to tne p .„„„„ P23968) • Table 

RTPase (SWISS-PROT Accession so. P2i 
yeast proton ATPase i sequences 

.es the comparison of the ammo acrd ^^.j 
2 indicates invention (Hp\ and 

— - human protein of^the^.^^^ ^^^^^^^ ^^^^^ 

A.PasP-(P>:V - - ^^^^ ,he present 

,.sidue Identic ^^^^^ ^^^^ ^^^^^^^ 

invention, and . r P indention. The both 

„ that in the protein of P 
proteins possessed a homolcy o, 56. B% 
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except for 



the N-terminal^ 



Table 2 

-DLGFRFDVAWFLTETSPFMWS 



HTGLALLYSGVFVAFWACAIAVGVCYTIF- 
HP 

* * , * - . - 



PL 



HHKESKDDBHSLGKFSFSHFLYYLVLT 



WIVYGLYKLHTGHGSDINFGKFLLRTSPYMWA 

**** * **********.*****•**•**• • 

PI. HLGIAICV o„. FCGVCVGIVGSGMUUAQm 



,33.-...— -S.™.~— ^^^^^ 



PL al: 



.******..***** 

LGLIVGLLMAGKASEFQ 



.FVKILVIEIFGSILGLLG 



^He search of GenBank using the base 
Furthermore, the ^.^^^^ 
the present cDNA revealed that ther 
sequence of the P ^^^^^^^ ,,30 

3o.e BS.S ^^^^^ 3_p.e, accession «o. 

containing the xn.t.at. ^^^^^^^^^ ^^^^ 
H87379), but the present prote.n 

this sequence. ^^^^t 

..e proteoiipid growth 

^rppase is a membrane protein 
proton ATPase 
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of cells tApperson, K. et al., Bioche.. Biophys . Res 

:l iSe: 3.-3. ...on. ^cco.1.1. ^^^^^^^ 
,.esen. «lon, w^lcH .o.olo.ous .o sa.. p.o , V 
Lns..e.e. .o .e essential .o ..e ..ow.. o. .u.an e Is 
can .e utilized fo. the diagnosis and t.e treatment o. 

es caused by the abnormality of the present protexn. 
diseases ca^^^ ^ 

<HP00804> ^f^^dU-^^^ 2, 27, 32) 

determination of the whole base sequence for the cOK. 
insert of clone HP0080. obtained fro. the human leucocyte 
e IcOK. libraries revealed the structure consisting of a 

-on of 132 bp, an ORF of 1116 bp, and 
5._non-translation reg3.on of 132 op, 

. f <^7fi bo The ORF codes for a 
, 3 '-non-translation regxon of 576 bp. 

• consisting of 371 amino acid residues wxth 7 

protein consis-ciuy 

t„n.n,en*ra„a domain.. Figure 3 depicts the 
.,.„p.oMcity/.yd.ophiiicity p.o.iie o. the p.e.en. 
itein obtained the Kyte-.o.iittie . The .esuit . 
L Vitro «ansiation did not reveaX the .or.at.on o. 
distinct .and. for the translation products 

..agination o. the expression pattern rn the tissues 
the northern .iot h..ridi.ation usin. the o.«. .ra^ent 

„ the present invention reveaied that the expression 

occurred in aii tissues examined as sho^ in ..,ure 4. 

Therefore, the protein o£ the present invention xs 

considered to be a housekeeping prote.n. 

acid sequence of the present protein revealed that the 
p r ein was analogous to the rat «K0. receptor gluta„-- 
Lding subunit (OenBan. accession «o. S.i,,3,. .a. e 
indicates the comparison of the amino acid sequences 




PCT/JP97/04056 
WO 98/21328 

26 5<a^f^'^ 
^ be«een the hu..n protein of the present i-enticn ^P^nd^ ^^ 
4 the rat NMDA receptor - gluta^ate-binding subunlt (Sff)^. - 
..presents a gap, ♦ represents an a.ino aoid residue 
identical to that in the protein of the present invention, 
and represents an a.ino acid residue analogous to that in 
^he protein of the present invention. This subunit consists 
of 516 amino acid residues and a region from glutan,ine at 
position ee to arginine at position 342 possessed a 92.6 » 
homology with the C-ter.inal 270 amino acid residues in the 
protein of the present invention. However, any hcmclogy was 
not observed in the N-terminal region. Hereupon, a 
Characteristic repeated sequence that is rich with proline, 

^v.,=^^-r-,7-ort in the N-terminal region 
tyrosine, and glycine was observed in tne 

of the protein of the present invention. 



Table 3 



HP MSHEKSF.VSOD«YPPPNPG^OGPQPPMPPYAQPPYPOAPYPQPPFQPSPYOQPCVPHO 

MKRVSWSLGTAILPQTLAILWGHKPLCLPMFSLPTLG 
HP PSPYPQGGYPQGPYPQGGYPQGP 



RK 

.YPQEGYPQGPyPQGGYPQGPYPQSPFPPNPYGQPQVF 



**,**************. * 

PSQDPDSPQHGKYQEESP"™''""™''"^"^'"^^'-"-™'''™"' 



HP 

►***..** ******* 



^^^^ ******************** 
***.********************■ 



KK ..QDPGSPQHGNYQEEGPPSYYBNQDFPSVNW-DKSXKQAFIHKVPLVLTLQLSVTLSTV 
HP SVFTFVAKVKGFVRENVW^SYAVFFISLIVLSCCGBFRI^HPWKLV 
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t************* .********** 



„VGHXAS^TE.VXH.VCXTTAVC.TVVXFSMQTRYBFTSCMOV.LVSVVV.K^^^^^^ 
XPIKmX.EIVVAS.GA..FTC.I^VI>TQ.LLONKQLS.SPEE^^ 



HP 

********************** 

.EIVYASLGALLFTCFIAVBTQLLLGNKQLSLSPE^ 



.*********************************** 



RK IFIRNRILE 
HP YIL.TIXGRAKE 
******** . . 

KSQGIGQAPAQVAVWAQTHAPAKTLPSVLPPLVFPAMAWSRGSPSRPRVCTLQ 



RK YILTIIGB 



search of GenBank using the base 
Furthermore, the searcn ui. 

sequence .he presen. cO«. revealed tha. .here exi=.eO 
.o,«e EST. possessin, .he homology ot 90* or .ore (for 
e.a.ple, .oces^.on no. W25936,. b« an. o. .he„ wa. .hor«r 
than the present cC.A and did not contain the initiation 

codon . . , 

The rat «HDA receptor - glutamate-binding .nbunit ha. 

,3en found as one of the subunits of the HMD. receptor 
complex Which exist, .pacifically in the hrain [Ku^ar. K. 
„ et al., Nature 354: 70-73 (1991)]. D-Pi-^^ - O^^h 
hon-ology with the protein of the pre.ent invention, the 
.ubunit Show, different expres.ion pattern, in the «- 

J i-ioeue. . whereby both molecules 

terminal sequence and the tissues, 

,.e considered to posses, different functions. Since the 
protein of the pre.ent invention posses.e. 7 transmembrane 
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.•rh are characteristic to channels and 

, ,ole as 

■t-Viis orotein is con&x>j'= 
transporters, this pru 

Because the protein of the 

L „,.., ... ....... - " r... 

^-p riTcieases caused oy 
^r.A -ehe treatment of dxseafaet^ 
diagnosis and tne 

■ -Fr-nm the human stomach 
^ of Clone HP01098 obtained from tne 
insert of clone structure consisting of 

«^^-r cDNA libraries revealed the str 
cancer cDNA i ^ an ORF of 540 bp, and 

, 5-_non-translation region of 61 bp, an 

-on of 475 bp. The ORF codes for a 
« V -non-translation region of 47b P 

^ . .>.nri residues with one 

•=+-inn of 179 ammo acid resiauc 
protein consisting or i/:' 

«a„sn,e.bra„a domain. .i,ur. 5 depict the 

. .obiclty/hydrophilicity profile of the present 
hydrophobicity/ny f vitro 
• obtained by the Kyte-Doolittle method. The 

r;::::r . ..e .r^..^ o^ . 

Lleouxar »ei,.. of .0,.« predicted fro. t.e OH.^ 

..e .e.rc. of tne protein data ba=e usrn, t.e a..no 
„ of the present protein revealed that the 
::i:r:roo::ete Identioal .th . ... s..nit Of 
L canine .ioroso.al signal --^J^ " 

.ccession »o. P.13,S,. --7;;;;;;:^ _ _,„,„e 

of the present invention codes 
.D«A of the P ,i„osomal signal peptidase, 

of the 18-kDa subunit of the mr 

.he search of .enBan. usin, the base sequence of 
present CD». revealed that there existed so.e .STs 
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^r.r,^ a± 90% or more (for example, 
possessing the homology of ^. ^^.^^^ 

« T60549), but many sequences were 

and the same ORF as rna 

identified. microsomal signal 

,T,u<. iR-kDa subunit of the caux 

r as .e.„ <cu„. a. one o. su.uni.s o. t.e .i,na. 

pep.«-e -P^- ^,3.. (1990,,. 

S. . Blcbel. G., a. 

• n,l oeptidaea is an enzyme that clea 
The s.,nal pept ^^^^^^^ 

se^ence upon secretion of a 

r-^ticulum. Therefore, the cuna 
endoplasmic of the present 

invention can be utxl.zed ^.eatment of 

• well as for the diagnoses and the 

protein as well , , of the present protexn. 

bv the abnormality or tn« f 
aiseases ^j^^J^^/^ , 

^ ^"^^^'^'^ ^^^^rtr2ria7e sequence for the cD.A 

^^^^^ ,,,3, ODNA 

f of clone HP01148 obtained from tn 
insert of cion .^H-^nn of a 5'-non- 

1-he structure consisting or a 
,,,„.ies .evealea ..e ^^^^ ^ 3,. 

„on-«anslation .e,xon of 

•=-hina of 347 amino acid resiaues 
protein consisting ^ ^^^^ 

. the N-terminal. Figure 

"^"TrJ— = P^cfiie Of .e P.esen. 

Tir^ I - K..e-.ooii.Ue .e..o.. X. was 
:Ta" t Jpresen. pro.ein .e.aine. in ..e .e^«ne 
" orela.ion ..a. ..e u.o.inase seo.e.ion was no. 

npon «ans.n«ion in.o ..e COSV ceiis of an 
Identified, P HindlH-PvuH fragment 

,r«f-tor in which a Hinaii-'- 
expression vector N-terminal 178 

. • „ a cDNA fragment encoding the N 
containing a cuw^ y 
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.„o acia re=i.u.. in .ne p^lnt protein »as inse«ed a. 
amino acia i«=> oresent 

•^.^ nSSD3. Therefore, the prei. 
.n, Hin.XXX-P.aCX PS ^^^^ ^^^^^^^ 

— - --rtrin e r.ne .o.™a.ion a 

- "^""7 , ..a. was ai.o.. c.„si..en. 
„ansIation proauc. " ^^^^^ ^^^^ 

molecular wsr.h. of 33,10 P ^^^^^^^ 
_ina.ion o. ..a e.pre..on pa«^ ^^^^^^ 
^ .ne northern .lo. >^V-.a..a. on u ^^^^^^^^^^ 

..e present invention , ,,30 

occurred in the spleen, as shov. .n ..,ure 7 

.h,t a slight e^tpression ocourrea in the 

rro/th present protein re.ealea that the ^ 
acid sequence of tne p ^^tiaen (SWISS-PROT 

= -t-o the bovine WCl antxgen 

"^loCo:: , inaioates the comparison o. 

a ;a e„™n the h»an P-e^-^^-^ 
the amino ""^ ^IP ff-/^,^ „C1 antige^C^C,^ - 

-r present invention (HP)^ana „,,due 
^ , , oao * represents an amino aoia resi.ue 

^ represents a gap, invention, 
..entioal to that in the pro i ^^^^ 

v^nresents an ammo acid resia 
and . represeni. proteins 

■ the present invention. The botn p 

the protein of the pre 

possessed a homology of 38%. 



Table A 



^ * **** * ***.***•* 
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„ „„obeu=co«so..s<=ii.v.ppa^kv.i<,s,sot.t™«,e.-v 

* * * **.*★**,* 

.0 .^.^WC.QU.CCK..K^.OSAH.---O^OS™^^ 



SSFSPVPEGVRLADGPGHCKGRVEVKHQNQWYTVCQTGWSLRA 



HP YDCSHEEDAGASCENPESS 

.......... . . - * ■ • 

^ * ****** ..*..- 

******** 

„o vsvxc.qu=copsoslkts,.u>b-oskpr»vplxqoe™dts«cpsopwk.sscspk 

. ... .... ....... * 

** * 

.0 1k.vxscbokkpkscp™™gg.skcsgkv^^ 

SFRDRKCYGPGVGRIWLDNVRCSGEEQSLEQCQHRFWGFHDCTH 



HP DQWCKQLGCGKSLSPSI 

*** *****..*. - * ■ •*** *-****•*•*•* * ** •* ** **■* 
.0 ™x.CGQA.B-AVK-SAA.GPGKGSXV^EVQC«.KESS™^ 

HP QEDVAVICSG 
** * *** 

« ^«™cs.™.n.™,T.»si.POXPsx.o,.o.x«=s.™x.vT«x:. 



^ -hhP search of GenBank using the base 
Furthermore, the searcn 

.,,„ence .he p«=e„. cOH. .ev.aX.a .ha. .h.re existed 
see EST. pos.es.in, .he he.olc^ 90* o. ™o.e (for 
..a.p.e. Accession »o. HSX2C0,, hu. i. can no. .e assessed 
:Jhe. .hese KS.s «i.h pa«iai se,»ences code .o. .he sa„e 
prcein as .he pro.ein of .he presen. invention. 

The bovine WCl an.igsn has been found as a membrane 
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antigen which is expressed specifically in yS T cells 
[Wijngaard, P. L. J. et al., J. Inmiunol . 149: 3273-3277 
(1992)]. The region showing an analogy is called the 
scavenger receptor cysteine-rich domain (SRCR) which also 
exists as a repeated sequence in macrophage scavenger 
receptors [Matsumoto, A. et al., Proc . Natl. Acad. Sci . USA 
87: 9133-9137 (1990)]/ T cell differentiation antigen CD6 
[Aruffo, A. et al,, J. Exp. Med. 174: 949-952 (1991)], and 
so on. Since the present protein is expressed specifically 
in the spleen. This protein is considered to be deeply 
associated with the functions of the spleen and also to 
function as a receptor in the same manner as other SRCR 
family members. 
" ^ <HP01293> (pe^rt eime Nmiibbfi. — 36^; — &5 ) 

Determination of the whole base sequence for the cDNA 
insert of clone HP0129 3 obtained from the human liver cDNA 
libraries revealed the structure consisting of a 5 ' -non- 
translation region of 89 bp, an ORF of 1665 bp, and a 3'- 
non-translation region of 134 bp. The ORF codes for a 
protein consisting of 554 amino acid residues with 12 
transmembrane domains. Figure 8 depicts the 
hydrophobicity/hydrophilicity profile of the present 
protein obtained by the Kyte-Doolittle method. The in vitro 
translation did not reveal the formation of distinct bands 
and revealed the formation of smeary bands at the high- 
molecular-weight position. 

The search of the protein data base using the amino 
acid sequence of the present protein revealed that the 
protein was analogous to the rat cation transporter 
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v7RRS5^ Table 5 indicates the 



(GenBanK - between the hu..n 

interstitial cell prot«tS fMM)_. - 



represents a gap, 

interstltiaj. wco-u. - ^ 

..present, .n a„ino aci. re.ia.e identical te that .n tHe 

rotein the present invention, an. . represents an a.rno 

+->,^+- in the protein of the 
acid residue analogous to that xn the p 

.,v, Ho^h oroteins possessed a homology 
present invention. The both protex P 

of 7 8.1% among the entire regions. 

Table 5 



HP 



*****. .***. 



********** .*.**■ ******** 



******.****** ********* 

^ J. ***** ** ***.**** 
******♦**.*.****-•• 

STLDCVDPLSSLVANRSQLPLG 



*****.*************••** **-** 



RCGVSQAEELNYTVPGLGPSDE^SF1.SQCMRYHVDVKQ 

******.* ***.*** ***.********** 



HP 



** . . 



******** 



*********** .*.**. 



***** * 



* * **********.****•*" 



************ ***.**, 



t*********.*-*- 



***.*.****** 



************ 



** * 



************ . 



* *. 
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RN yQMAFTVGLVGLAGVAYAIPDWRWLQLAVSLPTFLFLLYYWFVPESPRWLLSQKRTTRAV 
HP KIMDHIAQKNGKLPPADUCMLSI^EDVTEKLSPSFADLFRTPR1^TFIUOT.WTDSV 

.**..*******.********.****.-** ***********.***-* *******- .* 
RN RIMEQIAQKNGKVPPADL^CLEEDASEKRSPSFADl.FRTPNLRKHTVILMyLWFSCAV 
HP LyQGLILHMGATSGNLYLDFLYSALVEIPGAFIALITIDRVGRIYPMAVSNLLAGAACLV 

****** .*.***.. ****** .**.***.*.****.****.*****-*■***■•*****• 
RN LYQGLIMHVGATGANLYLDFFYSSLVEFPAAFIILVTIDRIGRIYPIAASNLVTGAAGLL 

HP MIFISPDLHWUIIIIMCVGRMGITIAIQMICLVNAELYPTFVRNLGVMVCSSLCDIGGII 

****...*****... *.**** **..**.***********.****.****.***•***• 
RN MIFIPHEUIWLNVTLACLGRMGATIVI^MVCLVNAELyPTFIROT.GMK7CSALCD 
HP TPFIVFRLREVWQALPLILFAVLGLLAAGVTLLLPETKGVALPETMKDAENLG-RKAKPK 

***.****.***********.**** *...***************■••***** **-*-* 
■ RN TPFM^IMEVWQALPLILFGVLGLTAGAMTLLLPETKGVALPETIEEAENLGRRKSKAK 

HP ENTIYUCVQTSEPSGT 
******.***. . .*.* 
RN ENTIYIiQVQTGKSSST 



Furthermore, the search of GenBank using the base 
sequence of the present cDNA revealed that there did not 
exist any human gene and human EST possessing the homology 

of 90% or more. 

The rat cation transporter has been found as a 
membrane protein that relates to the drug excretion in the 
kidney [Grundemann, D. et al.. Nature 372: 549-552 (1994)] 
Accordingly, the protein of the present invention which is 
homologous to this transporter is considered to possess a 
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. nd can be utilized for the diagnoses and 
Similar function and can ....^ality of this 

treatment of diseases caused by 

. 4.v^o nresent protein is 

considered to relate r as a tool 

present protexn possess an 

.v.^ vidnev, a molecule that is pr P 

the kxdney, „„i icable for the drug 

-^o this protein is applicaiDXe i 
affinity to tnis f 

' U line KB cO«. libraries revealed .he 

an OH. o. 1033 ^ 3.0 a„l.= 

... .e — ... ._.al an. 

a<=id residues wxth a s.gn 

^«,K-r-ane:» domaxn. rigu^-^^^ ^ 
mv/hydrophiUci.y prCile of .he presen. 

„e7h. L K..e-.ooli«le .e.hod. X. was 
T Jd Jpresen. pro.ein .un<:.ioned as a signal 

""^n «-.e»inal .ro. .he ohserva.ion .ha. .he 
..,„e„ce a. .he ^^^^^^^ 

urokinase -"^^^ ^„ expression vec.or .n 

„a„sduo.ion in.o .he COS. 

■ V, . Hlndlll-Eoooesl fragment (.rea.ea 
whrch a Hrndll f„g„en. enooding .he S- 

^loasel con.aining a CDNR "-vi 
bean nuclease) „asen. pro.ein was 

.er^inal « a:.ino aoid residues rn J^^^^^^^ _ 

i„ser.ed a. .he HindXXI-BooHV sr.e of pSS03. 
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„^ orotein is considered to be a type-I ™ert>rane 

::::: rin .i... ...^...0. .e.... i„ ..^^o^^^- 

. „ansl..ion produo. o. 39 .0. that was ai.ost 
oonsisten. »i.n - ^ °^ 

from the ORF . ^^^no 
..e searo. o« t.e protein data base usin, the a.rno 

acid sequence o. the present protein revealed that the 

protein was not analogous to any of .no«> proteins. 

. re the search of GenBanK using the base sequence 
furthermore, the se ^^^^ ^^^^ 

of the present cDNA revealed that ther 

possessing the homology of 90% or .ore (for 

Lcession »o. HO,99B> , but any of the. was shorter than 

^ <HP10034> { Seqrienn^nt^r-^T--^*^ ) 

•nation of the whole base sequence for the cDNA 
Determination oi 

insert of clone HP10034 obtained fro. the hu^an 

una HT-1080 cDNA libraries revealed the 
fibrosarcoma cell line Ha luo 175 

. a 5 '-non-translation regxon of 175 

structure consisting of a 5 non 

^ , non-translation region of 
v^r. an ORF of 6 30 bp, and a 3 -non tra 

.he O.. codes for . Prote^ consisting of .09 a„rno 
acid residues with 4 trans.e:^rane domains, .igure 
.epicts the hydrophobicity/hydrophilicity ^^'^^^^ ^^J'^ 
present protein obtained by the Kyte-oooUttle .ethod. 
,n vitro translation resulted in the formation of 

duct of 21 kD. that was almost consistent 
translation product of ^^^^ 

with the molecular weight of 22,iJ P 

.he search of the protein data base using the ammo 
.cid sequence of the present protein revealed that the 
protein was analogous to the human tumor-associated antrgen 
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(SWXSS-PBOT Accession »o. «040B,. Table S .ndica.es the 
comparison o< the amino acid se.uences^ ^etween the h^an 

/n . ^-,-^r, n^pr and the hxaman tumor- 

H X. ^-F ^-Vie oresent invention (HP) anu 

n protein of the P^^^^^p ^,<^q 

^. tk ^TK^ - represents a gap, 

associated antigen L6 (L6^ r p 

represents an amino acid residue identical to that in the 
protein o£ the present invention, and . represents an amino 
acid residue analogous to that in the protein of the 
present invention. The both proteins possessed a homology 



of 31.8%. 



Table 6 



*.* .* ** ■ **• ■**• • 

MOY=KCARCIGESLVGtMXCIA«.ILI.YFP»GETKYASE»aLSRFV«FrSG 



HP 



XVC^.imi^PA^FX0.KQ.DCCOCCCHKKCOKRCAHLSSVX^I^^^ 
HP vAI^PKCMK.VSSmTQA^OVPHK..HSK«V.Y..S.WHSVC.^^ 

*****..***.* *•*** 

.**.*. * • • 

^ai^P.CL-D-----SI^VKV™--OC,VLI^XSTWSE.™ 

HP FSALLCISLLQLLLWVHVINSLLGLFCSLCEK 
** ** * ...***..** .*••* 



L6 fsil: 



LALGGIEFILCLIQVINGVLGGICGFCCSHQQQYDC 
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Purthermora, th. search at GenBanX using the base 
sequence the present cOKX revealed that there dW not 
exist any hu.an gene and hu^n KST possessing the homology 

of 90% or more- 

^he h„»an tu^or-associated antigen L6 is a .e^ber o£ 
.he .en,brane antigen T«4 super-fa.ily proteins that are 

1 on-rf ace of human tumors 
expressed abundantly on the cell surface 

. s et al Proc. Natl. Acad. Sci . USA 89: 3503- 
[Marken, J- S. et ax., 

330, Since these .e^brane antigens are expressed 

specifically in specific cells and in cancer cells, an 
antibody that Is prepared so as to bind to this antigen is 
applicable for a variety o. diagnoses and as a carrrer for 
the drug delivery. Furthermore, cells in which such a 
„e^rane antigen Is expressed by transduction of the 
„e.brane antigen gene are applicable to the detection of 

the co^^'Po-'liSf^"^^!/ f>3i-gl^ 
<HP10050> (S^enSe-Hun-bsr-er-^^r-JS) 

.eter:ination of the whole base seguence for the cOHA 
insert of clone HP10050 obtained fro. the hun,an 
fibrosarcoma cell line HT-loeO cDNA libraries revealed the 
structure consisting of a s ■ -non-translation region of 9 
bp, an OR. of 492 bp. and a 3 -non-translation region of 

^ a orotein consisting of 163 amino 

100 bp. The ORF codes for a protein 

,cid residues with one transmembrane domain. Figure 11 
depicts the hydrophobicity/hydrophilicity profile of the 
present protein obtained by the Kyte-Ooolittle method. The 
i„ vitro translation resulted in the formation of a 

^ ^ ^-p 9^ kna that was almost consistent 
translation product of 23 kDa th 

• V,* 1R 364 predicted from the ORF. 
with the molecular weight of 18,354 p 
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The search of ^ha protein d.t. ba.e usin, the a^lno 
sequence of the present protein revealed that the 
p,„,ein was not analogous to any of l.nown proteins. 
.„«her.ore, the search of GenBan. usin. the base sequence 

,he present oDWA revealed that there existed so.e ESTs 
possessing the homology of 90% or .nore (for example, 
accession Ho. H03117,, but .any sequences were not distinct 
and the sa.e ORF as that in the present cD«A was not 

identified. ^^J^jJ^V^^^^gL^ 
<HP10071> (S equence -W^mlBer », J-< ■ > 

.eter:ination of the whole base sequence for the cOH. 
insert of clone HP10071 obtained fro. the hu,»an stomach 
cancer cB». libraries revealed the structure consisting of 

,„ oRF of 279 bp, and 
a 5. -non- translation region of 46 bp, an ORF 

. 3.-non-translation region of 69 bp. The ORF codes for a 
protein consisting of 9 2 amino acid residues with 2 
transmembrane domains. Figure 12 depicts the 
hydrophobicity/hydrophilicity profile of the present 
;„.ein Obtained by the Kyte-ooollttle method. The in vrtro 
translation resulted in the formation of a translation 
product of 12 >.Da that was almost consistent with the 

•„>,^ 10 094 predicted from the ORF. 
molecular weight ot 1U,U3'* 

The search of the protein data base using the ammo 
acid sequence of the present protein revealed that the 
protein was not analogous to any of lcno«, proteins, 

. the search of GenBank using the base sequence 
Furthermore, the searon 

c£ the present cOHA revealed that there existed some ESTs 
possessing the homology of 90% or more (for example, 
;.ccassion No. E097442,, but many sequences were not 
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^v,=.i- in the present cDNA was 
distinct and the same ORF as that xn P 

not identified. ^ \O^S5j^^O^ 

....™in..ion of .he whole ..se sequence .o the 
o. =.one =....nea .... .he h^an^^^o.a 

.en Une «9 37 cO«. li.r.ries .eveale. the .t.u.t.re 
ls.t.n, o, a 3.-non™.t.on «..e„ - ^ - 

3.. .P, ."C. a 3.-no„~l«ion .e.io. 13. hp 
OK. codes for a protein consistin, o« 172 a^lno ao.d 
: iL. «lth a t„„— e domains, .l.u.e 13 aep.c 
L h...ophohlcltWh...ophlU0ltv P.-"e e„t 

• obtained by the Kyte-Doolittle method. It «a. 
rnirter .he P.e.ent ptotein temained in the .e^ 

the ob.e.ation that the ..o.ina.e ^^^^ 
.ae„ti.ied npon transduction into the ^ J^^^^ 

■„„ vector in which a HindIIX-Eco0651 (treated 

expression vecx^oj: xn 

J„..bean nnclease, .ra^ent containing a cO^ .ra^^ 

_din, the .-terminal " ^ rJ^^^^ o. 

present protein was inserted at H 

PSS03. The in vitro translation resulted the 

of 24 kDa that was almost 
of a translation product of ^ , 

Isistent With the molecular wei.ht o. ie.^0 predicted 

Z Tarch o. the protein data base usin. the a^ino 

f vhe oresent protein revealed that the 
acid sequence of the presem; y 

..Jwas analogous to the ba.er. yeast hypot et cal 
membrane protein o. .3.1 .Oa ,S«XSS...O, ™ o o-^ 
,34 2=2). Table 7 indicates the comparison o« amr 
.e,uences between the human protein of the present 
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.ion^S^fa^'^^^ ».,c.r's^a.st hypothetical m.,»bra„« 
^ invention (HP), and ^^^^.^^^ represents 

■ „f 71 1 kDa (SC). - represents a gap, rep 
A. P=^°'^«^" °^ ' . , ^^^^ i„ ^he protein of 

an amino acid residue identical to that P 

,he present invention, and . represents an amino acid 
.esidne analogous to that in the protein o. the present 
invention. The .oth proteins possessed a homology o. 47.5* 
C-terminal region of 139 amino acid residues. 



Table 7 



MEYLAHPSTLGLAVGVACGMCLGWS 

HP 



...... ... ..• •* "■*■** 

. ^ * *** ** 

* . . .* 



™BX.T»P*B.s™P»T«~*KX.I.OPO~V^"..VH^VXm> 

HP AGRTC 



SC SC 

CQIAPGSQTVLGIGPGPADLIDKVTGHLKLY 

******* . ** . **** . ** • * ...*••**•**** 

^•nrLGLGPAPKAVLDQITGDLKLY 



SC AGRTQIAAGSAl 



furthermore, the search o£ GenBanK using the base 
.eguence of the present c.W. revealed that there existed 
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soxne ESTs possessing the homology of 90% or more (for 
example. Accession No. T74847), but many sequences were not 
distinct and the same ORF as that in the present cDNA was 

not identified. , , i /g i 

^ <HP10085> (Seqtteire^^umDer xi, 3C, L'l ) 

Determination of the whole base sequence for the cDNA 
insert of clone HP10085 obtained from the human lymphoma 
cell line U9 37 cDNA libraries revealed the structure 
consisting of a 5 ' -non-translation region of 150 bp, an ORF 
of 450 bp, and a 3 '-non-translation region of 97 bp. The 
ORF codes for a protein consisting of 149 amino acid 
residues with one transmembrane domain at the N-terminal . 
Figure 14 depicts the hydrophobicity/hydrophilicity profile 
of the present protein obtained by the Kyte-Doolittle 
n.ethod. It was indicated that the present protein remained 
in the membrane from the observation that the urokinase 
secretion was not identified upon transduction into the 
C0S7 cells of an expression vector in which a Hindlll-EcoRI 
fragment (after the Klenow treatment) containing a cDNA 
fragment encoding the N-terminal 57 amino acid residues in 
the present protein was inserted at the Hindlll-EcoRV site 
of PSSD3. Therefore, the present protein is considered to 
be a type-II membrane protein. The in vitro translation 
resulted in the formation of a translation product of 20 
kDa that was almost consistent with the molecular weight of 
17,307 predicted from the ORF. 

The search of the protein data base using the amino 
acid sequence of the present protein revealed that the 
protein was analogous to the human early activation antigen 
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nn7inR^ Table 8 indicates 
CD69 (SWISS-PROT Accessxon NO. Q0710b). xax. 

.he comparison of the a.ino acid sequ^es^between the 
, human protein o. the P^esen^^ve^^on (H-p)^ana the human 
^ early activation antigen c1)6?1cDJ^. - represents a gap, 

represents an amino acid residue identical to that in the 
protein of the present invention, and . represents an amino 
acid residue analogous to that in the protein of the 
present invention. The both proteins possessed a homology 
of 36.6% in the C-terminal region of 112 amino acid 
residues . 

Table 8 



MMTKHKKCFI 

HP 



CD MSSENCFVAENSSI^PESGQENDATSPHFSTRHEGSFQVPVLCAVMNVVFITILIIALIA 
HP IVGVLITTNIITLIV^TRDSQSLCPYBWIGFQNKCYYFSKEEGDVNSSK^NCSTQHADL 

* *. **.*.*.***..*. - .*.*•• •**■• *•* 

CD LSVGQYNCPGQyTFSMPSDSHVSSCSEDWVGyQRKCYFISTVKRSWTSAQHACSEHGATL 

HP TIIDNIEEMNFLKRYKCSSDHWIGLKMAKNRTGQWVDGATFTKSFGMRGSEGC^^^ 

****.** ...**.*** * .* .* 

CD AVIDSEKDMNFI^YAGREEHWVGlOTGHPV^SNGKEFNmr^VTGSDKCVFLKNTE 

HP AATARCYTERKWICRKRIH 

★ ***.* 
CD VSSMECEKNLYWICNKPYK 
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Furthermore, the search of GenBank using the base 
sequence of the present cDNA revealed that there existed 
some ESTs possessing the homology of 90% or more (for 
example. Accession No. H11808), but many sequences are not 
distinct and the same ORF as that in the present cDNA was 

not identified. 

The human early activation antigen CD6 9 is a 
glycoprotein that appears on the surface of activated 
lymphocytes and a member of the C-type lectin super-family 
tHamann, J- et al., J. Inonunol . 150: 4920-4927 (1993)]. 
Since these membrane antigens are expressed specifically in 
some specific cells, an antibody that is prepared so as to 
bind to this antigen is applicable for a variety of 
diagnoses and as a carrier for the drug delivery. 
Furthermore, cells in which such a membrane antigen is 
expressed by transduction of the membrane antigen gene are 
applicable to the detection of the corresponding ligand. 
^ <HP10122> (geqttgnc tj Muiub er 12, , 0^ ) 

Determination of the whole base sequence for the cDNA 
insert of clone HP10122 obtained from the human stomach 
cancer cDNA libraries revealed the structure consisting of 
a 5 '-non-translation region of 138 bp, an ORF of 567 bp, 
and a 3 ' -non-translation region of 481 bp. The ORF codes 
for a protein consisting of 188 amino acid residues with 2 
transmembrane domains. Figure 15 depicts the 
hydrophobicity/hydrophilicity profile of the present 
protein obtained by the Kyte-Doolittle method. The in vitro 
translation resulted in the formation of a translation 
product of 22 kDa that was almost consistent with the 
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.olecular weigh, of 21,175 predicted fro. .he ORF . 

The search of the protein data base using the a.xno 
acid sequence of the present protein revealed that the 
protein was not analogous to any of Xnown proteins. 

the search of GenBank using the base sequence 
Furthermore, the searcn 

of .he present cDNA revealed that there existed so.e ESTs 
possessing the ho„oio,y of 90% or ™ore <£or exa,npie, 
accession Ho. T8036C,). hut .any sequences were not d.st.nct 
,na the s.,.e OH. as that in the present oOHA »as not 
identified. C^JT^ t^^^jT^3K^i_^ 

determination of the whoie hase sequence for the cOH. 
insert of clone HP10136 obtained fro„ the human lymphoma 
cell line U937 cDHA libraries revealed the structure 
eonsistm. Of a s ■ -non-translation region of Bl hp an OK. 
of S« hp. and a 3 ■ -non-translation re.ion of 6eo .p. .he 
OR. codas for a protein consisting of 215 amino acid 
residues with one transmembrane domain at the c-termxna . 
.i,ure le depicts the hydrophohicity/hydrophilicity profile 
of the present protein obtained by the Kyte-Doolittle 
method, .he in vitro translation resulted in the formatron 
Of a translation product of 28 HDa that was almost 
consistent with the molecular weight of 24,740 predicted 
from the ORF. 

The search of the protein data base using the ammo 
acid sequence of the present protein revealed that the 
protein was analogous to the ba.er.s yeast 
transport protein S^y2 (SWISS-PHOT Accession Ho. P22214,. 
Table 9 indicates the comparison of the amino acid 
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3.<,ue„<=es .e«.en the hu..n protein the present 
^ inventio§1fi5lS0he V-- 
. p.otein S... (sHf -i^^^esent. a ..p, « represent, an 

■ 1 fh«t in the protein of the 
amino aoid residue identical to that in P 

,.e.ent invention, and . represents an amino aoid residue 
Inalcous to that in the protein o, the present invention. 
..e .oth proteins possessed a homology o. 36.1% in the 

entire regions- 

Table 9 



HP 



* ***** 



* *** *,.**.*. 



**. 



* *.*.**...*..***.**-*• **' 



sc 

HP 



^ * ** . 

** * ** **•• 

BP «qD»KYU«RSTYA.XAAVAVFFI«LlVYVKPim. 

L •4> *.. - ••••• 

**..*. 



SC 



YKKSAQKINFDLLISQYAPI-VIVAFFFVFL-FWWIFLK 



^v,^ search of GenBank using the base 
rurthermore, the searcn uo. 

^nNA revealed that there existed 
sequence of the present cDNA reve 
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codon was not identified. 

™e .aKer.. yaa.t p.ctein transport protein ha. 
..en .no» to .e e.sentiai .0. e„dopia..ic ------- 

. •„ transport and to be also assoorated wrth the 
Golgi protern transpor p ^t al , Mol. Cell, 

oontrol of the cell cycle ..ascher, C. al^. 

. , ti. 872-885 (1991)1- Therefore, the cDNA of the 
B.0I. 11. B72 88 ( p,„auction of the 

present invention can be utrlr.ed 

treatment of diseases caused by the abnor:»aUty of 
present prote^ l^»E_ii;£2itil4 ) 

^ on of thl whole base sequence for the cDm 
Determination of tne wn 

.nsert of clone HP10173 obtained fro„ the hu^an stomach 

oer c™. Ubraries revealed the --—7;;;- 

17-^ bD an ORF of 339 op^ 
a 5 '-non-translation region of 173 bp, 

an a 3. -non-translation region of bp. The OH. code 
1 a protein consisting of 112 a.ino acid residues with 
transn.e:^rane domains. Figure 17 depicts the 
H,.rophobicity/hydrophilicity profile of the present 
X ,e!n Obtained by the Kyte-Oooiittle .ethod. The result 
: the in vitro translation resulted in the formation o a 
ran la.- product of 13 KOa that was almost consisten 

• Kt- Of 11 564 predicted from the ORF. 
with the molecular weight of ll,bb^ p 

• H«t-a base using the ammo 
The search of the protein data base usi g 

«T-otein revealed that the 
acid sequence of the present protein 

^ anv known proteins, 
protein was not analogous to any 
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.„...e«.o.e. .h. .earch of GenBan. using .he base s.^u.nc. 
ot the present cDNA revealed that there existed s.,.e ESTs 
possessing the homology of 90% or ..ore (for example, 
^ocession Ho. «52852,, but .any sequences were not distinct 
and the san,e ORF as that in the present oDNA was not 
identified. ^^XDJ Vff; 'f .' Hf'Sr^ , 

Determination of the whole base sequence for the cDNA 
insert of clone HP10179 obtained fro,n the human epidermoxd 
carcinoma cell line KB cDNA libraries revealed the 
structure consisting of a 5 ■ -non-translation region of 121 
bp an ORF of 345 bp, and a 3 ■ -non-translation region of 
459 bp. The ORF codes for a protein consisting of 114 amino 
acid residues with 4 transmembrane domains . Figure 18 
depicts the hydrophobicity/hydrophilicity profile of the 
present protein obtained by the Kyte-Doolittle method. The 
in vitro translation resulted in the formation of a 
translation product of 14 .Da that was almost consistent 
with the molecular weight of 12,078 predicted from the ORF. 

The search of the protein data base using the amino 
acid sequence of the present protein revealed that the 
protein was not analogous to any >cno„n proteins. However, 
this protein was analogous to the protein encoded by the 
CDNA clone HP 10175 of the present invention. Table 10 
indicates the comparison of the ■^^°r^'^. jf-^''^'"'^^ 
between the protein en5=oded by HP 10179, and the protein 
encoded by^^^l'^ - -presents a gap, - represents an 
amino acid residue identical to that in the protein of the 
present invention, and . represents an amino acid residue 
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analogous to that in 



the protein of the present invention. 



The both proteins posses 
entire regions. 



sed a homology of 80.8% in the 



Table 10 



179 MEKPLFPLVPLHWFGFGYTALWSGGIVGYVKTG 



SVPSLAAGLLFGSLAGLGAYQLYQDP 
********************* *** 



175 



179 



. .**********.***.****•****•**■' 



RNVWGFLAATSVTFVGVMGMRSYYYi 



GKFMPVGLIAGASL1MAAKVGV1RMUCTSD 
*****.**********•*****•*• 



**** ** *** *..*.**** *■ 

X75 KHVWVFL-ATSGXIAGmGHRFYHSGKFMPAGLIAGASLUIVAKVGVSMFmPH 



Furthermore, the search of GenBanK using the base 

seguence of the present cDNA revealed that there existed 

some ESTs possessing the homology of 90% or more (for 

example. Accession No. N55991), but many sequences were not 

^ ^h. same ORF as that in the present cDNA was 
distinct and the same uKr 

not identified ^^^^^'jh^ff , 
a <HP10196> (Seg«eTTC6 NUuibtii. IC, ^±7-6^) 

determination of the whole base seguence for the cDNA 
insert of clone HP10196 obtained from the human 

. n^r\ line HT-1080 cDNA libraries revealed the 
fibrosarcoma cell line nx 

3„u.t„re consisting of a s-non-tr.nsXation region of 9 
.p, an ORF of 984 bp, and a 3 ■ -non-«ansiation ..gion of 

.p. Th. OR. codes for a protein consisting of 327 a.ino 
,cid residues with one transmene=rane domain at the H- 
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terminal. Figure 19 depicts the 

hydrophobicity/hydrophilicity profile of the present 

protein Obtained by the Kyte-Doolittle method. It was 

indicated that the present protein remained in the membrane 

from the observation that the urokinase secretion vas not 

identified upon transduction into the C0S7 cells of an 

expression vector in v,hi=h a Hindlll-Bglll fragment (after 

the Klenow treatment, containing a cDNA fragment encoding 

the »-terminal 162 amino acid residues in the present 

protein »as inserted at the Hindlll-EcoRV site of pSSD3. 

Therefore, the present protein is considered to be a type- 

11 membrane protein. The in vitro translation resulted in 

f , translation product of 37 kDa that »as 
the formation of a translation f 

almost consistent with the molecular weight of 36,163 

predicted from the ORF . 

The search of the protein data base using the amino 
.Old sequence of the present protein revealed that the 
protein was not analogous to any known proteins, 
furthermore, the search of GenBank using the base sequence 
Of the present cD«A revealed that there existed some ESTs 
possessing the homology of 90% or more (for example, 
Accession No. T17026), but they were shorter than the 
present cDSA and any molecule containing the initiation 
codon was not identified. , - 
C <HP10235> (si^&^^ IIuuiL c r^l^, ^ ) 

oeter^ination of the whole base sequence for the cONA 
insert of clone HP10235 obtained from the human 

line HT-1080 cDNA libraries revealed the 
fibrosarcoma cell line nx 

„H-,-r,rr of a 5 ' _non-trans lation region of 5 
structure consisting of a 5 
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. 1122 bp and a 3 ' -non- translation region of 
.p, an OK. of ^J' 3.3 a.ino 

594 bp. The ORF codes tor a pr . 

-H « with 11 transrnen^rane domains, r.gure 20 

plen. PXO«in oh.ained .he K^o-oooll«l. -.h d. 
r„ :i«= «a„ela.ion did not reveal the to„at.on ot 
dilnct .ana. ahd revealed the .or^atlon o. s.ear. .and, 
at the high-n»olecular-weight position. 

at the nig . , ^» v.«se using the amino 

The search of the protein data base usx g 

, present protein revealed that the 

acid sequence of the presen ^^^^^ 

protein was analogous to the human nucleolar p 

■ X86581). Table 11 indicates the 

fEMBL Accession No. XBbbBi). 

(t-WBiJ v.ci-wf»en the human 

oo„pari.on o. the ^^^l 

, ..oteln o. the -^g^lpW \ ^.l^.s a .ap, « 

nucleolar protein HNP36 (KP),. rep 

^ociidue identical to tna"c 
„pre.ents an a»ino ao.d residue 

p.otein o. the present invention, and ^ r P 

acid residue analogous to that in the protein 

acxa i-c r>r^c:of^ssed a homology 

present invention. The both proteins possesse 

of 45.3% in the entire regions. 



Table 11 



^ * *******.**..**. -•*** • 

* .****.*.******* * 

NP MASVCFINSFSAVLQGSLFC 



.GQLGTMPSTYSTLFLSGQGLAGIFAAU^LSMASG^ 
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ALCLVLVFTVTLSVFPA 



* *. . . . * 



*, *.** 



, . . ........ 

HP AGAlMArFLCLGLia.GAVFSFLFRAlV 



***.★.*** 



**** .* . . 



HP AGAIMTFFLALGLSCGASLSFLFKALL 



. the search of GenBank usxng the base 
Furthermore, the ^^^^^ 

of the present cDNA revealed that ther 
.ecuence of the P ^^^^ 

3o.e KSTs possess.n. t ^^^^^^^^ 
example, Accessxon NO. R57 3 ^^^^ ,,de for the same 

..ether these BSTs with partial sequences cod 

• the present invention. 

= = 1-he protein of tne pi-= 

L.^... P.o.e.. ™.3. ... ..en .o^n. as . 

I- ,= Rps Commun. 2li. -» ^ 

Biochem. Biophys . Res. 
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..co.a.n,ly, ..e pro.e.n o. P^esen. invention is 
.o„olo,ou. .o said P...ei„, is conside..a .e . 
.ouseKeepin, pro.ein essen.iai .o .h. ,ro„.h and 
.„..iplica.ion ceils an. .nere^v =an .e u..i.ze. for 

•« and the treatment o£ diseases caused by the 

diagnosis and rne uj- 

^eteJlination o£ the whole base sequence (or cDK^ 
,„.ert of Clone HP1029, obtained from the human stomach 

. ^ +-v,o .structure consisting of 
cancer cDNA libraries revealed the struct 

. 3.-non-translation region of 62 bp, an OB. of 552 bp. 

• Rqo bp. The ORF codes for a 

a 3._non-translation region of 890 bp. 

^ocirines with a signal 
« = -iQfina of 183 amino acid residues wi 
protein consisting oi xo „v^r-«nP 
e.uence at the K-terminal and one internal «— - 
.omain. Therefore, the presont protein is considered 
, ,„e-I membrane protein. Figure 21 depicts the 
.yarophobicity/hvdrophilicity profile of the present 
,L,3!n Obtained by the Kyte-ooolittle method. The rn vrtro 
translation resulted in the formation of a translatron 
product of 24 .oa that was almost consistent wrth 
molecular weight of 20,5,4 predicted from the OK.^ 
The search of the protein data base us.ng the 
..Id sequence of the present protein revealed that the 
protein was not analogous to any ^nown proteins . 

the search of GenBank using the base sequence 
Furthermore, the searcn oj. ^ 

i«H fhat there existed some ESTs 
of the present cDNA revealed that the 

possessing the homology of 90* or more ,for ^-P^' 
Lcession »o. H47B23,, but many sequences are not drstrnct 
and the same OH. as that in the present cc^. was not 
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Identified. 

Oete»ina.io„ of t.e whole ..=e sequence to. oO« 
.nsert of clone HPX02,9 obtained fro. .he hu^an ..o.aoh 

loH the structure consisting of 
cancer cDNA libraries revealed the st 

, 5 '-non-translation region of 92 bp, an ORF 

. fi9 bp The ORF codes for a 

« V -non-translation region of 89 bp. i 

^ • »r.^ri residues with one 

^^efina of 116 amino acid resiaue 
protein consisting or x rt^t^icts 
. at the N-terminal. Figure 22 depicts 

transmembrane domain at the 

the hydrophobicity/hydrophilicity profile of P 

Obtained by the Kyte-Doolittle method. It was 
protein obtained ^^^^ ^^^^^^^ 

indicated that the present protein 

..om the Observation that the urokinase ^^-et-n wa^^^^ 
.aentified upon transduction into the ^ 

..-or in which a Hindlll-Vspl fragment (after 
expression vector m ^^^^^^^^ 

the Klenow treatment) containing a cDNA 

.^.1 65 amino acid residues in the present 
the N-termmal 6b amiu ^ocr.^ 
inserted a. the „indXXX-P.aCX sr.e o p SO^ 

:;:rrr;:«.^.^^^on .od.. o^ ..... 

..„o=. con,isten. with the .olecniat wer.ht of 12,498 

predicted from the ORF. , ,,,3 u.ing the amino 

The search of the protern data base 9 

r,rotein revealed that the 
acid sequence of the present protexn ^^^^.^^ 

. fho baker's yeast hypothetical 
protein was analogous to the baker y 

■ „f 16 5 koa (SWISS-PROT Accession No. 
meinbrane protein of 16.5 kDa ( 

P42834,. Table 12 indicates the comparison of 

human protein of the present 
acid sequences between the human p 
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1 ■ .ntiofnSl'^.ii^the bak^r-j yeast hypothetical membrane 

. ;:tr:A;:3 ... ^^s^e... . . ...sent. 

amino acid residue identical to that in the protein o£ 
the present invention, and . represents an amino acrd 
„sidne analogous to that in the protein of the present 
invention. The both proteins possessed a homology of 53.0* 
i„ the c-terminal region of 66 amino acid residues. 



Table 12 



MASTWAVGLTIAAAGFAGRYVLQAMKHMEPQVKQVF 

HP 



HP <,S.PKSA.S=.Y™GOrEP™TKRE*..I«=VSP--T*»K<=KIHI^IH.L»HPn. 

. ■ • 



*.***.*.**..** ***•-*. 

ARElNHLDEKLUaCKHRKAHVRKHPDR 



SC LIDEELKNRLNQYQGGFAPRMTEPEALLILDIS 
HP GGSPYIAAKINEAKDLLEGQAKK 

***** . ******** . . ** 
SC GGSPYMAAKINEAKEVLERSVLLRKR 



Furthermore, the search of GenBank using the base 
sequence of the present cDNA revealed that there existed 
some ESTs possessing the homology of 90% or more (for 
example. Accession No. R27748), but many sequences were not 
.istinct and the same OKF as that in the present cDN. was 
not identified. 
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Oe«»1„a.ion of .he whole ba.e sequence .or .he cOK. 
insert of clone HP10301 obtained fro. the hu,nan epidermoid 
...cinca oell line KB cONA libraries revealed the 
structure consisting of a 5 ■ -non-translation region of 1 
bp, an ORF of 459 hp, and a 3 -non-translation region of 

bp. The codes for a protein consisting of 152 a„.no 

acid residues with four transmembrane domains. F.gnre 23 
depicts the hydrophobicity/hydrophilicity profile of the 
p.esent protein obtained by the Kyte-Ooolittle method, .he 
in vitro translation resulted in the formation of a 
translation product of IB .Oa that was almost -^^-^^ 

^ tz^f: nredicted from tne ont . 
„ith the molecular weight of 16,516 predic 

The search of the protein data base using the ammo 
acid sequence of the present protein revealed that the 
protein was not analogous to any kno«> proteins. 

the search of GanBank using the base sequence 

Furthermore, the searcn 

-hb^t- there existed some ESTs 
«^*^+- r-ntJA revealed tnai: T-ntiic 
of the present cuwa i«vc? 

possessing the homology of 90* or more (for example, 
accession «o. K2BB2B,, but many sequences were not distrnct 
and the same ORF as that in the present cOHA was not 

identified. XP M)- 

'i <HP103O2> fSe qu o nca HnmllBg-S-l i-il^^^ ' 

determination of the whole base sequence for tne cOH. 
insert of clone HP10302 obtained from the human liver cOHA 
libraries revealed the structure consisting of a 5 -non- 
non-translation region of 560 bp. The OBF codes for a 
protein consisting of 559 amino acid residues with 12 
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■cimiT-e 24 depicts the 
transmembrane domains. Figure 

. bicitv/hydrophilicity profile of the present 
....opho..^^^ .^^^^^ the K.te-Oooiittie method, .he in vitro 
r::::r J re.eai the formation Of distinct bands 
Jreveaied the formation of smear, bands at the h.h- 

1 <=r.iiiP»r-weight position. 

: J. P--n aa« .... ..e ...n. 

...a .e^uenc. p«=en. p.o.e.n .eve..ea ..a. ... 

^1- analogous to any known proteins, 
protein was not analogo sequence 

^v,^- search of GenBank using the base seq 
Furthermore, the searcn 

■i^H ^hat there existed some Ebis 
of the present cDNA revealed that 

...... .ne o. .0. « -^^^^-^^^l^ 

. N72434), but they were shorter tna 

1 ^o...... ^^^^^^^^^^ --^--'^ 

1 <HP10304> ^^^^ 
Determination of the wnox 

. ert of Clone HP10304 obtained irom the hu^nan 

insert or cj.^i structure 

Ti 7 OS CDNA libraries revealed the stru 
osterosarcoma U-2 OS cDNA „f lO bp, an ORF 

. „f a 5 '-non- translation region of 10 bp, 
consisting of a 5 no . ^13 bp. The 

^ «nd a 3 '-non-translation region of 313 bp. 
99 3 bp, and a o 

^^-^ -.^ina Of 330 amino acid 

for a protein consisting ot jo 
ORF codes for P ^-terminal and one 

residues with a signal sequence at 
Iternal transmembrane domain. Therefore, the present 

• considered to be a type-I membrane protein, 
protein is considered _,^,,y/hydrophilicity profile 

Figure 25 depicts the hydrophobicity/hy 

• oHi-ained by the Kyte-Doolittle 
j: r^T-esent protein obtainea 

of the presen ^ resulted in the formation 

„,ethod. The in vitro translation 

J V o-F 36 kDa that was almost 
of a translation product of 36 KD 
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consistent with .h. nolecula. weigh, ot 36,840 predicted 
from the ORF . 

The search of the protein data base using the amino 
acid sequence of the present protein revealed that the 
protein was not analogous to any known proteins. 

i-h. search of GenBank using the base sequence 
Furthermore, the searcn 

o* the present cDNA revealed that there existed so^e ESTs 
possessing the homology ot 90% or ™ore ,£or example, 
;,ccession No. «26840). but the same ORF as that in the 
present CDHA !!°*,,^•';5*^^l^• 
oeter:ination of the »hcle hase sequence tor the cD«A 
insert of clone HP10305 obtained from the hun,an 
osterosarco.a V-2 OS cO» libraries revealed the structure 
consisting of a 5 -non-translation region of 109 bp, an OH. 
of 327 bp, and a 3 -non-translation region of 457 bp. The 
OHF codes for a protein consisting of 108 a,„inc acid 
residues with one transme.nbrane domain. Figure 26 depxcts 
.ne nydrophobicity/hydrophilicity profile of the present 
protein obtained by the Kyte-Doolittle method. It was 
indicated that the present protein remained in the membrane 
£„m the Observation that the urokinase secretion was not 
identified upon transduction into the C0S7 cells of an 
expression vector in which a Hindlll-Apal fragment (treated 
with mung-bean nuclease, containing a cD«A fragment 
encoding the N-terminal 162 amino acid residues in the 
present protein was inserted at the HindXXX-PmaCX site of 

* ^ i-v.e cresent protein is considered to be a 
PSSD3. Therefore, the presenr p 

^^^o-ir, The in vitro translation resulted 
type-II membrane protein. The in vi 
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al.o.t .one.s.e„. wit. ^o.ecula. «e.,h. o. 12.199 
oredicted from the ORF . 

P . J 4-» h;,«?e usinq the amino 

The search of the protein data base using 

-K^iT^ Tf^^vealed that the 
acid sequence of the present prcte.n reveal 

„otein was not analogous to any I.novm proteins. 

the search of GenBanK using the base sequence 

^^^^ ,3,, 

o£ the present cDNA revealed that tn 

possessing the ho.olog. o. .0. or ^^^^^^^^^^^ 

vo H02768), but many sequences are nor ai 
Accession No. HU^/ooj/ 

.„d the sa.e OR. as that in the present cOK. was not 

^ <HP10306. (ge*K»ee-*moe. 24, rj.-r^, 

oeter^inTion of the whole hase sequence for the 
insert of clone HP10306 obtained fro. the hu^an 

„ 2 OS com libraries revealed the structure 
osterosarcoma U-2 OS cDN 

. V „ of a 5 --non-translation region of 229 bp, 
consisting of a 5 no ^ ,c5 The 

Of 30S bp, and a 3 -non-translation region of 133 bp. 
onr codes for a protein consisting of 101 a.ino acid 
Lidues With 2 trans.e^rane domains, .igure 2, depict 
.ne hydrophobicitv/hvdrophilicity profile of the present 
:leL Obtained b. the Kyte-Ooolittle .ethod. .he in vitro 
Lanslation resulted in the formation of a translation 
product of 14 xoa that was almost consistent with 
molecular weight of 12,029 predicted fro. the ORF. 

acid sequence of the present protein revealed that the 
,,„,ein was not analogous to any Known proteins. 
Lther^ore, the search of OenBanK using the base sequence 
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1-hat there existed some ESTs 
of the present cDNA revealed that ther 

f on* or more (for example, 
possessing the homology ol 90% or mor 

Loession Ko. H447U,. .u. .any seguences are no. ..s.xnc. 

^ Oe.elU.on o. the whole ..se seguenoe .o. .he C0«. 

.nse.. Of Clone HP103.S o.talne. £ro. .he human ep.aeono.a 

..11 line KB CDNA libraries revealed the 

carcinoma cell ime « 117 

.„.ct.re consisting o. a 3- -non-translation region o 7 
I an OH. o. 1119 ^P. a 3.-non-translation regron of 

.he 0.. co.es .or a protein consisting o. 3. ammo 
..i. residues »ith one transmembrane domain, .rgure - 
depicts the hydrophobicitv/hydrophilicitv "j;^ 
plent protein obtained by the Kyte-ooolittle me ho. 
Ls indicated that the present protein remarned rn the 

. from the observation that the uroWnase secretron 

membrane from tne 

„ss not identified upon rransduction into the COS, ee l 
sn expression vector in which a Hindlll-PmaCl fragment 

V. =^ niif^lease'i containing a cujna 
f treated with mung-bean nuclease) 

^ 129 amino acid residues in 

fragment encoding the N-termxnal 129 amx 

. inserted at the Hindlll-Smal sxte 

the present protein was msertea 

nresent protein is considered to 
of PSSD3. Therefore, the present pr 

b a type-11 membrane protein, .he in vitro translatron 
LuJd in the formation of a translation product of 
L that was almost consistent with the molecular we.ght 
42 514 predicted from the ORF . 

acid seguence of the present protein revealed that the 
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^-o the Drosophila neurological 
protein was analogous to the Dr P 

• .1 nrotein (GenBank Accession No. U4i'i j 
secretory s.gnal prote.n ( 
Table 13 indicates the coxnparxson of the 

between the hu^an protein of the present 

invention ^"^^^ ^>1P <^:^^^3,„,, , ,.p, . represents an 

' Trl re^aentical to that in the protein of the 

..ino acid residu ^^^^^ ^^^^ ^^^^^^^ 

present invention, and . rep ..mention, 
analogous to that a.n tn P 

..e both proteins possessed a hcnoXcgy of 38.6% 



Table 13 



K)SKERH.Ll.RCI.LVI.PLII.LVI.YCGIXIBt 

DM 

**. * ..***. •* 

„ 



****** ** * 

** **.*** . . - — 

*** ,***** * 



^ * *** 

** *** .* . •* 



HP QLIQNVGP 



PCT/JP97/04056 
WO 98/21328 

62 

* ** * *. * 

HP ALHQPNLTCGNQTQIY 



DM YA 



^he search of GenBank using the base 
Furthermore, the searcn 
,e ot the present cDNA revealed that there existed 
sequence of the p 

n^e ESTs possessing the homology of 90% or mo 
some ESTS P ^^^^ ^^^^ than 

example. Accession No. R75815), initiation 

.^^Tcf-nle containing the mj-^j- 
the present cDNA and any molecule 

^-^r, «aid proteins and 
•^c r-DNAs encoding saia vi-^ 
transmembrane domains, 

cells expressing said cDNA. Aix 
eykaryotic P ^^^ative proteins controlling 

of the present invention are putative p 

liferation and differentiation of the cells, 
the proliferation mhe^refore, the 

• V ^r, 1-he cell membrane. Theretore, 
said proteins exist on the 

. -ns of the present invention can be used as 
' lals or as antigens for preparing antibodies 

^^^TtTa d oteins. furthermore, said O.As can be used 
against said pr proteins. The 

the expression of large amounts of P 

^ , ,„^^„ts of membrane proteins with 

.ells expressing large amounts ^^^^^^^ 

transfection of these membrane protei 




PCT/JP97/04056 
WO 98/21328 

63 

to the detection of the corresponding ligands, the 
screening o£ novel lo„-nolecul« medicines, and so on. 

in addition to the activities and uses described 
above, the polynucleotides and proteins of the present 
invention ™ay exhibit one or .ore of the uses or biological 
activities (including those associated with assays cited 
herein, identified below, uses or activities described for 
proteins of the present invention may be provided by 
administration or use of such proteins or by administration 
„r use of polynucleotides encoding such proteins (such as, 
for example, in gene therapies or vectors suitable for 
introduction of DNA) . 

„„=».^rh US — '"rt "tilities '\ 

The polynucleotides provided by the present invention 
can be used by the research community for various purposes. 
The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; 
as markers for tissues in which the corresponding protern 
is preferentially expressed (either constitutively or at a 
particular stage of tissue differentiation or development 
„r in disease states,, as molecular weight markers on 
southern gels, as chromosome markers or tags (when labeled, 
to identify chromosomes or to map related gene positrons, 
to compare with endogenous D»A sequences in patients to 
identify potential genetic disorders, as probes to 
hybridize and thus discover novel, related DNA sequences, 
as a source of information to derive PCR primers for 

. ^- « trrobe to "subtract-out" known 

genetic f ingerprxntxng; as a probe to 

sequences in the process of discovering other novel 
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polynucleotides; for selecting and making oligomers for 
attachment to a "gene chip" or other support, including for 
examination of expression patterns; to raise anti-protexn 
antibodiesusing DNA immunization techniques; and as an 
antigen to raise anti-DNA antibodies or elicit another 
ixnmune response. Where the polynucleotide encodes a 
protein which binds or potentially binds to another protein 
(such as, for example, in a receptor-ligand interaction), 
the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et 
al cell 75:791-803 (1993)) to identify polynucleotides 
enclding the other protein with which binding occurs or to 
identify inhibitors of the binding interaction. 

The proteins provided by the present invention can 
similarly be used in assay to determine biological 
activity, including in a panel of multiple proteins for 
,.igh-throughput screening; to raise antibodies or to elic.t 
another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively 
determine levels of the protein (or its receptor) in 
biological fluids; as markers for tissues in which the 
corresponding protein is preferentially expressed (either 
constitutively or at a particular stage of tissue 
differentiation or development or in a disease state); and, 
of course, to isolate correlative receptors or ligands . 
Where the protein binds or potentially binds to another 
protein (such as, for example, in a receptor-ligand 
interaction), the protein can be used to identify the other 
protein with which binding occurs or to identify inhibitors 
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„ proteins involved in these 

.indin, interactions oan .iso be 

„ s^ii -.oiecule inhibitors or a.on.sts of 

interaction. utilities are capable of 

Any or all of these research nt.lrt. 

j« nr kit format for 
bein, developed into reagent grade or 

• ,4,»tlon as research products, 
co-ercral.zat.on ^^^^^ 

Methods for performing the uses ,,,,i„, 

^ • 4-v,o art References disciosxny 
.„ov» to those skilled rn ^^^^^^^ 
.uch methods include without l.m.tatron 

M ed., cold spring Harbor 
Laboratory Manual , ^ ^ 

1 T E F. Fritsch and 1- r*'*" 
Press, Sambrook, J-/ 

presb, ^ ^„iHp to Molecular 

nrt "Methods in Enzymology: Guide to 
1989, and Metnoa ^eraer, S.L. and A.R. 

academic Press, Berger , 
Cloning Techniques , Academi 

Kixnmel eds . , 1987. 

^^^^^^^^^^""^^-^ ■ of the present invention 

polynucleotides and proteins of the p 

r .e used as nutritional sources or supplements. 

Llude Without li.i.ation use as a protein or 
such uses include wi ,„„rce use as a 

^ ac a carbon source, 
acid supplement, use as a car 

sourL and use as a source ^^^^^J:^ 

- - - r reercfaCri: i:.^^^^ - - 

irrdl: a separate solid or li.id ^^a^^^^^^ 

.uspensions or capsules. In th ^^^^^ 
.he protein or polynucleotrde of 

in or on which the microorganrsm rs cul 
to the medium m or 
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protein of the present invention n,.y exhibit 
cytokine, cell proliferation (either inducing or 
inhibiting or cell differentiation (either indncin. or 
inhibiting) activity or .ay induce production of other 
eytoKine. in certain cell populations. Many 
factor, discovered to date, including all .no™ cyto.rnes. 
.ave exhibited activity in one or .ore factor dependent 
cell proliferation a.eays. and hence the assays serve as a 
convenient confirmation of cytokine activity, .he actrv.ty 
c, a protein of the present invention is evidenced by any 
one of a number of routine factor dependent cell 
proliferation assays for cell lines including, without 

,,,.3„.,..Ka..B=. O.I. 123, .lies, H.., cr.., .F-1, 

Mo7e and CMK. 

.he activity of a protein of the invention .ay. a.ong 
c.her .eans, be measured by the following methods: 

assays for T-cell or thymocyte proliferation rnclude 
„,thout limitation those described in= Current Protocols in 

„,o„v Ed by J. E- coligan, A.M. Kruisbeek, D.H. 

Immunology/ oy o 

Margulies. B.M. Shevach. w Strober, .ub. Oreene Publrshrng 
associates and „iley-Interscience (Chapter 3, In Vrtro 
.ssays for Mouse lymphocyte .unction 3.1-3.19. Chapter 7 
X^unologic studies in Humans,, .a>cai et al., —1. 
,3,,3494-3S00, 1986; Bertagnolli et al., a. Immunol. 
U5,I706-1712, 1990, Bertagnolli et al . . Cellular 
XnMunology 133=327-341, 1991; Bertagnolli, et al . , a. 
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^ ^^ J. Immunol. 
I:™,unol. 149 = 3778-3783, 1992, Bown,an et al., 

152: 1756-1761, 1994. 

..says tor cy.o.ine p..au..io„ .n./o. p.oli^e.»..on o. 
.plean cells, ly.P» ^ thymocyte, include 

l....e.lon, ..ose ...c.i.e. in= Po lyclon.l . eel 
.l..l..lo„, K.uls.ee., »a snevacK, K.M. m ™. 

P,o.ocol= m i™unolo.y. ..K.e.a. CoUgan ed. . Vol PP- 
3 12 1-3.12.14, .ohn Wiley and Son., Toronto. 1994, and 
Measurement of .ou.e and ..nan Interferon v, Scnrei.er 
« 0 m current Protocol, in lr»nunolo,y. ..^.e.a. Coli.an 
eds'. vol 1 pp. 6.3.1-6.8.8, .o.n «lley and Sons, Toronto. 

'"''xssays for proliferation and differentiation of 
.e.atopoiatic and lymphopoietic cell, include, without 
limitation, those described in= Measurement of Human and 
Murine Interleu.in 2 and InterleuXin 4, Bottcly, K. , 
.avis, ..S. and .ips.y. P.- - Current Protocols rn 

, E e a coligan eds. vol 1 PP- 6.3.1-6.3.12, 
immunology. J.E.e.a. y 

iQQi- deVries et al . , J- i^^y - 
John Wiley and Sons, Toronto. 1991, devr 

„ed. 173=1205-1211, 1991, Moreau et al., Mature 
336=690-692, 198B, Greenberger et al., Proc. «atl. Acad^ 
soi «.S.A. 80=2931-2938, 1983, Measurement of mouse and 
.„man interleuKin 6 -Jordan, H. In Current 
„logy. ..K.e.a. Coligan eds. Vol 1 PP- ^ 

„.ley and Sons, Toronto. 1991, Smith et al., Proc^ 
Aoad. sci. U.S.A. 83=1837-1861, 1986, Measurement of 
.uman Interleu.in 11 - Bennett, P., Giannotti, ... Ciar., 
S c and Turner, K. Xn Current Protocols in Immunology. 

..;.e.a. coligan eds. vol 1 PP- -15.1 .ohn Wiley and 
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n. onto 1991; Keasurement of mouse and human 
sons, Toronto. 1991, Clark, S.C 

interleukin 9 - Ciarletta, A., G 

. , in current Protocols in Immunology, 
and Turner, K.J. , , . 13 1, John Wiley and 

j.E.e.a. Coligan eds . Vol 1 PP- 6.13.1, 

sons, Toronto. 1991. antiqens (which 

.ssays for T-cell clone responses to antxg ^ 
identify, among others, proteins that affect APC-T 
: interactions as well as direct T-cell effects .y 
le uring proliferation and cytokine production) .nclud , 
^neasurxng P described in: Current Protocols 

without limitation, those a 

bv J E. coligan, A.M. Krursbeek, D.H. 
in immunology, Ed by J- ^ ^„Kiishing 

V- Ti c-f-rober Pub. Greene Publisning 
■i-^o V U Shevach, W Strooer, 
Margulxes, E.M. &n ^ , Tn Vitro 

. Wilev-lnterscience (Chapter 3, In Vxtro 
Associates and Wiley In Cytokines 
assays for Mouse Lymphocyte Function; Chapter y 

rhanter 7, Immunologic 

3.„die. in Hu„.ns,, Weinberger et al . , P 

Sci USA 77=6091-6095, 1980, Weinberger e. al . , 

■ 11.405-411, 1981, Talcaietal., a. 1™-° 1- 
i™,un. 11.405 ^ ^ . „ ^1 J. i^unol. 140 = 508-512, 

137=3494-3500, 1986, Takar et al . , 

'"'■i«n^siiBia^iina-^^^>^^^ 

. protein of .he present invention .ay also e.hrb.t 

l„nne stimulating or i™..ne -^—^ ^^^^ 
moluding without limitation the activrtres for wh.ch 

are desoribed herein. A protein »y be useful .n 
ZZZZ Of .arious i^une ^e^ci^ncies and — 

m regulating (up ,,,,eting the cytolytic 

and/or B lymphocytes, as well as 
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w o^her cell populations. These 
* MTC cells and other cexj- f f 
activity of NK eel ^^^^^^ ^ . 

— ::::r::..n,. ....... o. 

T;;:: l-u„. a.o.ae.. Mo.e s.ec.ncau. 
n.ay result from bacterial, fungal or 

^•o-=.«c=f»s causes by viraJ., 
infectious diseases protein of the 

.e>:pes ^^^^ 

^,..ia .pp. , ,„,ein the 

Of course f vii-i-i=> ^ 
candidiasis. c ^^^^^^ ^^^^^ ^ ^^^^^ 

present invention may also ^ e., in the 

Lune system generally. ay .e desirable, 1- 

treatment of ^^^^^ ..^ated using a 

Autoimmune disorder example, 
- of the present invention include, 
protein of the p sclerosis, systemic 

^ t- issue disease, multiple sci 
connective tissue arthritis, autoimmune 

lupus erythematosus "^^^^ ^^.^.ome, autoinunune 

, ^^r-^r Inflammation, Guiiian 

^.asthenia ^"^^^^ ^^^^ ^ ^^.^in of the p..se„. 

=i^o to be useful in tne 
invention may also 

..i-ions and conditions, such as 
allergic reactions respiratory 

T^r ?»lleraic asthma) 
,p.«i=ula.ly 9 3upp«..icn 

ni-V\er conditions, j-*^ 
p,„We.s. 0th. organ transplantation,, 

aesired ,includ.n„ for P ^^^^^^ 
„ay also be treatable usrng a prote. 

invention. i„„ention it may also be 

using the proteins of the 
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in a number c4 ways, 

.e,ula.io„ »y - - ^^^^^^ ,.„..ve 

i^une response aire y response. The 

---^^"^ Ta^:::-: .y .e .....e. 

functions of act. inducing specxfi-C 

T cell responses or oy 
suppressing ,„„„osuppression ot 

„lerance in T eel , „en-antigen-specUic, 

„„ses is generally an aotiv 
responses la u exposure of the i 

,„«ss whioh — J-^ranoe: — 
„ the suppressive agen . ^ 
.noucing non-responsiveness or an gy ^^^^ 

.l.inguisha.le ;rsis.s a.er exposure « 

generally operationally, tolerance 

the tolerising agent ^ , ^ ^ cell response upon 

.e .e-nonstratea .y the lacX ^^^^^ 
.eexpcsure to specific antrgen .n 

toleri.ing agent. „„e or ™ore antigen 

Dcwn regulating or pre i„phocyte 
. ancluding without limitatron B W 
lunctlons (inclu y example, BD), e.g., 

antigen functions (such as , 
..eventing high level ^^J^^ an. 

cells, will "e „,,tt-versus-host disease 

„rgan transplantation and ^ « should 

For example, blockage of 1 
'° H tissue destruction in tissue 

result in reduced trssue „ansplants , 

».™ Tvpically, in ti,= 
transplantation. initiated through its 

rejection of the transplan ^^^^^^ ^^^^^^^^ 
recognition as foreign by .ministration 
reaction that destroys the 
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• >,-v.Hts or blocks interaction of a B7 
- a .oiecie ^^^^ „ 

lymphocyte antigen wxth xts ^.^^ 

, .ch as a soluble, monomerxc form 
cells (such as a _^ conjunction with a 

having 37-2 activity alon ^^^^^^^ ^ 

„ neotide having an acrivx y 
„ono.eric fo» °£ » ^ ^> ^ 

l^phonyte antigen (e.g.- ^ ^ ^^^^ ,.„^,„, 

J , „Tior to transplantation 

the .oxecule to t. oosti^ulatory 
,3US without transmitting t ^^^^ ^^^^ 

.ignai. BioCing B ^-^^^^jf;:; „ ..... suoh ae 

.or,i-s cytokine synthesis oy 
..«er ; ^„ „s.ppre..ant. Moreover. 

T cells, and thus 3„££icient to 

- - -^":r IrZ luoing tolerance in a 

anergize the T cells ^^^^^^^^^ ^ 

subject . induction of long „,,essity o£ 

antigen-blocKing reagents may avoid the 

antigen o blocking reagents. 

„f B ivmphocyte antigens. 
. combination of « ....ents in 

The efficacy of parti ^ 
.anting organ transplant re.cti^ or^^^^^^^^ 

---- using ..stems which 

.fficacy in humans. Bxamp ^^^^ 

»■ " ':r.:;rr:rr.:. » .... - •< 

, cTLA4Ig fusion proteins in vivo 
effects of CT^4Ig ^ (1992) and Turka et 

Lenschowet al., Science 257.7 8 
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P,oc=. Acad. sci USA. 89 = 11102-11105 ,1992). In 

.ddLlon, .«lne .oael. of GVHO <.ee Paul .... Pu„aa™e„«l 

v^vv 1989 pp. 846-847) can 
inrnunology. Raven Pr«s=, sew York, 1989, PP 

,e used .o determine the e«ec. of blockin, B lymphocyte 
antigen function in vivo on the development of that 

disease. , 

Blocking antigen function may alao be therapeutically 

useful for treating autoimmune diseases. Kany autoimmune 
disorders are the result of inappropriate activation of T 
cells that are reactive against self tissue and which 
promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventrng the 
activation Of autoreactive . cells may reduce or eliminate 
disease symptoms. Administration of reagents which b ock 
costimulation of T cells by disrupting receptor .ligand 
interactions of B lymphocyte antigens can be used to 
inhibit T cell activation and prevent production of 
autoantibodies or T cell-derived cytokines which may be 
involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of 
autoreactive . cells which could lead to long-term relief 
from the disease. The efficacy of blocking reagents rn 
preventing or alleviating autoimmune disorders can be 
determined using a number of well-characterized animal 
„cdels of human autoi»»une diseases. Examples -<=^"''' 
murine experimental autoin^une encephalitis, systemic lupus 
erythmatosis in MRL/lpr/lpr mice or H.B hybrid mice, murine 
autoimmune collagen arthritis, diabetes mellitus in »00 
.ica and BB rats, and murine experimental myasthenia grav.s 
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,,ee Paul ed., Fundamental I,»nunolcgy, Raven P«,s, New 

Yorlc, 1989, pp. 840-856). 

„pregulation o£ an antigen function (preferably a 
lymphocyte antigen function, , as a mean, of up regulating 
in^une response., may also be useful in therapy. 
„pregulation of i^une responses may be in the form of 
enhancing an existing inunune response or eliciting an 
initial i-mnune response. For example, enhancing an immune 
response through stimulating B lymphocyte antigen function 

be useful in cases of viral infection, m addition, 
systemic Viral diseases such as influenza, the commoncold, 
and encephalitis might be alleviated by the administration 
of stimulatory forms o£ B lymphocyte 

antigens systemically . 

anti-viral immune responses may be 

Alternatively/ anr-x vxj-ci 

enhanced in an infected patient by removing T cells from 
the patient, costimulating the T cells in vitro with viral 
antigen-pulsed APCs either expressing a peptide of the 
present invention or together with a stimulatory form of a 
soluble peptide of the present invention and reintroducing 
the in vitro activated T cells into the patient. Another 
method of enhancing anti-viral immune responses would be to 
isolate infected cells from a patient, transfect them wrth 
a nucleic acid encoding a protein of the present invention 
,s described herein such that the cells express all or a 
portion of the protein on their surface, and reintroduce 
.he transfected cells into the patient. The infected ce Is 
„ould now be capable of delivering a costimulatory signal 
to, and thereby activate, T cells in vivo. 
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.•„n UP regulation or enhancement 

.unction, -nay .e us ^^^^^^^ ^^^^^^^^ ^^^^^^ 

^„or cells (e.g., ^j^^ted with a nucleic acid 

neuroMastoma, carcinoma, tr 

,e administered to a . ^^^^^^^^ ^^^^ 

.oxerance in the su.,ect^ ^^^^^^^^ ^ 

^ trans.ected to express a co ^^^^^ 

e.am.le. tumor cells ^^^^^^ _ .....ting the 

Tat^P-rha^ing B,-a-U.e acti^itv alone, or 
e,pression o« a P P ^^^^^^ 

in conjunctron wxth P P ,^or cells are 

.„d/or B7-3-liKe actrv.ty. ^^^^^ 

,o the patient to result in exp 
returned to the p „,,.£ected cell . 

peptides on the surface o£ 

therapy techniques can oe 
Alternatively, g-h^ therapy 

, for transfection in vi 
target a tumor cell present invention 

^-p 1-he peptide ot tne 
The presence of the p P ,„tiaen(s, on the 

. ,Ke activity of a B lymphocyte antigen ( 
having the V „e.essary 

..rface of the tumo 1 p ^^^^^^ ^ ^ ^^^^ 

.ostlmulation signa „ 
l^une response agams ^^^^^ ^ 

^-"^""■rrrchri to ree.press sufficient amounts 
II molecules, or w ^.lecules , can be 

- HHC Class 1 or - . . portion of 

transfected with nucleic 

,.g., a cytoplasmicdomain ^J^^^^^ .„ 
class I a Chain protein and P. 
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• an MHC class HP chain 

Class XXa Cain prote.n and an ». 

the cell surface. Expression o* the 
,.„.elns on ..e e ^^^^^ , 

.pproprrate class ^ ^ ^^^^^^^^ 

peptide hav.n, the a ^ ^ ^^^^ „ 

; nsfected t..or cell. OptlonallV. a 

.esponse a,a.nst the ^^^^^ ^^^^^^ 

gene encoding an antxsense „„tein, such as 

■ „f an MHC class II associated protern, 
expression of an M ,,„ansf acted with a 

invariant chain, ^ ^ ^^^^^^^^ 

encoding a peptide ™ * ^,,,,,..ed 
antigen to promote -^-J .he 

-"^^"^ ^1 rrdir:!:- l^^^e response in a hu.an 
,„duction Of a . ^^^^^^^ .^..-specific 

subject may be suttxco. 

.oierance ^ ^^J^/^^^^^^.^ ,,e invention .ay. a.o„g 
The activity ot a ^ 

.,,er means, be m ^^^^^ ^^^^^^^^^^ 

suitable assays described 

. -.nlude without limitation, those ae 
cytotoxicity include, w ^^^.^^^^ 

^ +.^r*ois in immunology/ 
current Protocols ^^^^^^ ^ 

Kruisbee., D.H. «argulies. ^......ence 

,.h, Greene PuhUshing associates and Wiley 
Chapter 3, ^ -ro assays for «ouse^^ -^^^^^^^ 

^^'^^^^ I d ,e..e..«, 

+■ ^1 proc. Nati. 
Herrmann et al . ^ = I96B-19.4 , 1982, 

„anda etal..a ^^^^^ ,a.ai et al . , . ■ 

g^l., J. Immunol. 13' -^'^^ 
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^4- 5*1 Proc . Natl. 
I»„unol. 140 = 506-512. 1988, Hermann at al., 

;,c.d. Sci. «SA 78=2488-2492, 1981, Herrmann et al., a. 
X^.nol. 12e = 19S8-1974, 19B2, H.n.a al . . . - ~1 . 
135 = 1564-1572, 19B5, Ta.ai al., J- I-^nol . 

3494-3500, 1986; Bov^anet al., J. Virology 
137.3494 3 IMUunol. 140=508-512, 1988, 

fil .1992-1998; Takai et al., J- 

n- It al cellular I^nunology 133 = 327-341, 1991; 
Bertagnolli et al., i-exxux 

erownetal., X—- 153 = 3079-3092, 1994. 

Assays for T-cell-depend.nt immunoglobulin responses 
isotype switching (which will identify, a.ong others, 
...teins that modulate .-cell dependent antihody responses 
.nd that affect Thl/Th2 profiles, include, without 
limitation, those described in= Malis.ewsXi, 

-P^v R rell function: in 
144:3028-3033, 1990; and Assays for B . ^ ^ ^ 

. « T T and Brunswick, M. In 

vitro antibody production, Mond, J. J- an 

T F e a Coligan eds . Vol 
currant Protocols in Immunology. J.K.e.a. C 

1 pp. 3.8.1-3.8.16, .ohn Wilay and Sons, Toronto. 199 

„i.ed lymphocyte reaction ,M.K, assays (which wrll 
identify, among others, proteins that generate 
predominantly Thl and CT. responses, include, without 
limitation, those described in= Currant 
l„m,unology, Kd by a. E. Coligan, ..M. KruisbaaK, D H 

^ V, qtrober Pub. Greene Publishing 
Margulies, E.M. Shevach, W Strober, 

associates and Wiley-Interscience (Chapter 3, In Vitro 
.ssays for Mouse .y^pHocyte .unction 3.1-3.19; Chapter , 
. • studies in Humans ); Takai et al., J. iHununol. 
xxnmunologic studies ^ 140:508-512, 
137:3494-3500, 1986; Takai et al., J- In™ 

. nolli et al., J. Inununol. 149:3778-3783, 1992. 
1988; Bertagnolli ^ ' ^^^^ ,^3,,,,^, 

Dendritic cell -dependent assays (wni 
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others proems ..pressed by dendritic calls .ha. 
a.o„, others p ^^^^^^^ ^^^^^^^ ,,„..a.io„. .hose, 

activate naive T-cell ) ,34.536-544, 1995, 

^H- J. Immunol. l^J^-^-^o ' 

described ini Query at al., ,,3.549-559, 
xnaba at al.. journal o. ..peridental Med.crna 173.549 

«4..5071-5079, 1995, Por,adcr at al . , journal o 

. • 1R9. 955-260, 1995; Nair et al . , 
Experimental Medicxne 182.255 2bU, 

. f Virology 67 : 4062-4069 , 1993; Huang et al . , 
journal of Virology journal of 

science 264:961-965, 1994; Macaton.a et al., .our 

.... 159.1255-1264, 1989; Bhardwa^ et al., 
..peridental Medxc.ne 169.1255 ^^^^^ 

journal of Clinical investigation 94.797 

Xna.a et al • , ™1 of Experimental Medicine 

1-79-631-640, 1990. 

Lays .or ly^P^ocyte survival/apoptosis (whrch will 

.aenti^y, a«,on. others, proteins that prevent apoptos. 
idem:iiy, proteins that regulate 

3.ter suparanti,an inductron and pro. ^^^^^ 

- ho.aostasis, ---^ ,3.,35-eO., 

••K^H in- Darzynkiewicz et al., 
described in. oar y Gorczyca 

^« ^t. al , Leukemia 7:659-670, 13^:^. 
iQQ?' Gorczyca et aj.-, 

c,. 1945-1951, 1993; Itoh et al., 
1 rancer Research 53:194b la^^-/ 
et al., cancer .^urnal of Immunology 

943 1991; Zacharchuk, Journal o 
Cell 66:233-24J, ' n d • R9 1-897 , 

• Cvtometry 14:Byi ' / 

145-4037-4045, 1990; Zamai et al . , cy 

al international Journal of Oncology 
1993; Gorczyca et al . , 

T.fi:»9_64B, 1992. 

.ssays .or proteins that influence early s.eps o. 
...all co™>i.™en. and davalop.en. include.wi.hou. 
i„i.a.ion. .hose described in, a. al.. Blood 

. ^ ^1 Cellular Immunology 
o. Ill 117 1994; Fine et al., t-eii 

. , al Blood 85:2770-2778, 1995 

155:111-122, 1994; Galy et al., BX 
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Nat Acad Sci. USA 88:7548-7551, 1991. 
Toki et al., Proc. Nat. Acaa 

77^7 t^resent invention may be useful in 
A protein of the presem: 

•«c:is and, consequently, m the 
regulation of hematopoxesxs and, 

, ^v,^iH cell deficiencies. Even 
4- ^-F mveloid or lymphoid ceix 
„,,.„e„. .ye ^ ^^^^^^ 

marginal biological artivi Y .„.,,,™ 
„f factor-dependent cell lines rndrcates 
cells or of (actor P e a 1" supporting 

,„volve.ent in regulating hematopores.s , e ., 
L growt. and proliferation of eryt.roid ^^^^^ZJ 
aione or in combination „itb otner cytoKlnes, t.ereb. 
aione +.r-«atina various 

,,1-,-litv for example, m treating 
indicating utility, 

or for use in conjunction with 
anemias or for production of 

• .diation/chemotherapy to stimulate the pr 
irradiation/ cn ^^iis- in supporting 

= r.H/or ervthroid ceils, m ^"ff 
erythroid precursors and/or ery 

Z gro«. and proliferation of m^loid cells .u. a^^^^^ 

granulocyte, and ----"-^f 7; ^ ^..^^ 

V , = =.-Fii1 for example, in conju 
CSF activity) useful, ror 

Cemotnerapv to prevent or treat conseguent 
„,elo-.uppression, in supporting t.e growtn and 
proliferation of megaKaryocytes and conseguently of 

. ts thereby allowing prevention or treatment of 
platelets thereby thrombocytopenia, and 

^ia+-f:*let disorders such 

*, = -ions. and/or in supporting ^ne y 
transfusions, ^^p^^^le 

proliferation of ^ ; :i„...„e^ 

...^ -rapeutic utility 

r: ::::: sL ce. disorders .uch as those usually 

. -inrludinq, without 
treated with transplantation, includi g. 
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. aplastic anemia and paroxysmal nocturnal 
limitatron, aplastic ^^^^ 

as well as in repopulating tne 
hemoglobinuria), as we ^.^her in-vivo 

. nost irradiation/chemotherapy, either 
compartment post irta 

. „ a a in conjunction with bone ..arrow 
^Tn lo: r Wit. perip.er.X progenitor ceU 
:r:;i : Ion .o„o.o.o. or .teroio..,, .s nor., 
transpxa therapy. 

^r,ot-icallY manipulated ror y 
cells or genetically ^.^ention may, among 

The activity of a protein of the i 

r^s be measured by the following methods: 
°"^;:::;e I... .or proii.r.tion »n. .i«erenti.tio„ 
. .rio. — etio iine. ^ _ ^„,,. 

Assays for embryonic stem cell 

others proteins that influence 
will identify, among others, p 

. ^-fferentiation hematopoiesis ) include, 
embryonic differentia Cellular 

those described in: Johansson et al . C 
limitation, those Molecular and 

nc. 141-151, 1995; Keller et al • , w 
Biology 15:141 151, g^^^^ 

1^.473-486, 1993; McClanahan et ai 
cellular Biology 13.473 'lut^, 

81:2903-2915, 1993. differentiation 
fnr stem cell survival and different 
Assays for stem l. requlate 

^*-y,o-r<i proteins that reyua. 
v,-,.v, will identify, among others, pro 
(Which will li^aitation, those 

lympho-hematopoiesis) include, witho 
Tcribed in: Methylcellulose colony forming a ays 
^ K G in culture of Hematopoietic Cells. R-L 

^^T" e; ai -.Vol pp. 2S5-2e3, .iley-.i^s, inc., 

; 2 1994; Hirayama et al., P.oc . .atl. ^cad. Sci . 
,ew Yor., ^^^^ hematopoietic colony 

USA 89:5907-5911, 1992, ^^^^^tial, McNiece, 

• .ells with high proliferative potential, ^ 
.orming cells w ,,,,.,e of Hematopoietic Cells. 

et al eds. Vol PP- «iley-Lxss, 
R.I. Freshney, et ai. 
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xnc, «ew vorX. . 1994, N.ben e. al . , Experimental 
„e™a.olo,y 22 = 353-359. 1994, Cobblestone area «or.ln, cell 

p F In Culture of Hematopoietic Cells, 
assay, Ploemacher, R.E. m t-uxi^ 

„.X. .reshney, et al. eds. vol PP. 1-21. Wiley-Li-- 

, «e„ York. NY. 1994; Long term bone .arrow cultures 
in the presence of stromal cells. Spooncer. E.. Dexter. M. 
and Allen, T. In Culture ot Hematopoietic Cells. R.I. 
Preshney. et al. eds. Vol pp. 163-179. Wiley-Liss. Inc., 
«e„ Yor>c, »v. 1994, Long term culture initiating cell 

u H J In Culture of Hematopoietic Cells, 

assay, Sutherland, H.J. 

.1 eds vol pp. 139-162, Wiley-Liss, 
R.I. Freshney. et al . eds. vox 

Inc., New York, NY. 1994. 

fr4==,ic nro- ''->' activity 

^ protein of the present invention also may have 
utility in compositions used for bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as 
well as for wound healing and tissue repair and 

. and in the treatment of burns, incisions and 
replacement, and in -cn^ 



ulcers 



^ protein of the present invention, which induces 
cartilage and/or bone growth in circumstances where bone is 
„ot normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and 
„,her animals. Such a preparation employing a protein of 
the invention may have prophylactic use in closed as well 
as open fracture reduction and also in the improved 
fixation of artificial joints. De novo bone formation 
induced by an osteogenic agent contributes to the repair of 
congenital, trauma induced, or oncologic resection induced 
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; ,ne<:ifnl ill COSItietiC 

craniofacial defe=«, and also iS us.ful 

plastic surgery. 

. protein of this invention .ay also be used rn 
„eat.ent of periodontal disease, and in other tooth repair 
processes. Such agents .ay provide an environment to 
attract bone-forming cells, stimulate grovrth of 

orbing cells or induce differentiation of progenitors 
c, hone-forming cells. . protein of the invention may also 
be useful in the treatment of osteoporosis or 
osteoarthritis, such as through stimulation of hone and/or 
cartilage repair or by blowing inflammation or proces s 
c, .issue destruction (collagenase activity, osteoclast 
rlvitv etc.) mediated by inflammatory processes. 

tier oltegory of tissue regeneration activity that 
be attributable to the protein of the present invention 
./tendon/ligament formation. . p.otein of the present 
invention, »hich induces tendon/ligament-liKe tissue o 
other tissue formation in circumstances where such tissue 
■ L not normally formed, has application in the healing o 
Ldon or ligament tears, deformities and other tendon or 
ligament defects in humans and other animals. Such 
preparation employing a tendon/ligament-li.e tissue 

Lucing protein may have ^^^^-^^--Z^ 

damage to tendon or ligament trssue, as v,ell 

improved fixation of tendon or ligament to bone or other 

tissues, and in repairing defects to tendon or l.gament 

.issue, oe novo tendon/ligament-li.e tissue formatron 

induced by a composition of the present invention ^ 

contributes to the repair of congenital, trauma rnduced. 
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.on o. U.an,e„. defects other or.,.n. and 
tendon o. 1 . ^^^^^^ 

,lso useful .n cos.et.c p ^„„^„,,,,ons of the 

.epa.. Of tendons o. — ^^^^ „ .„„ct 
present invention .a. prov.de an ^^^^^^^^^ ^^^^^ 

.endon- or Xl.a»ent-f or..n, ■ ,,„erentiation 

^ T-irrament- forming cells, 
..„.on- or l^a„ ,„t-for.in. ceUs, or 

" ' tendon/U,a.ent oeXls or progenitors e. 

induce growth ^^p^,^, 
.i.c for return in v.vo to effec ^^^^^^ 

of the invention may aiso 
^°"""To tendinitis, carpai tunnei s^dro.e and other 
„eatr»ent of ^.positions may also 

tendon or ligament ^^'^ ...pestering agent as 

include an appropriate matrix 

is well known in the art. 
" ^otl of the present invention ma. also 

„seful for proliferation of neural cells and o 

. of nerve and brain tissue, i.e. t 
^"^""Tof llal and peripheral nervous system diseases 
treatment of cen 

and neuropathies, a trauma to 

hHch involve degeneration, death 
disorders, which 3pecif ically , a protein 

Tn« r^r- nerve UXStoUt;. 

„eural cells orn ^^^^^^^^ 

u<=h as peripheral nerve injuries, 
nervous system, neuropathies, and 

peripheral J .Lheimer., 

Tdl ere Huntington.s disease, amyotrophic 
Parkinson's disea syndrome. Further 

.teral sclerosis, -^^^e y^^^^^^^^^ ^^^^ 

conditions which may be ^^^^^^^ 
present invention include mechanical 
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,h as spinal ccl disorders, head trauma and 
,,,„,,ers. such as sp ^^^^^^^^^^ 

cerebrovascular diseases such 

.thies resulting tro,« chemotherapy or other m 
neuropathxes resu ^ „_otein of the 

• ™v also be treatable using a protein 
therapies may also 

invention. 

proteins of the invention may also 

promote better or .aster closure o. 

Lcluding Without limitation pressure — ■ ; 

..sociated With vascular insufficiency, surgical 

— IsreirthraTo.. o. the present invention 

may :L e^hilit activity for ^^^^ ^ ^er^ 

onnh as organs (xncxuaj-ny / 
other tissues, such as ^ . ^^^^ ,^i„ , endothelium) , 

.,-pas liver, intestine, kidney, skin, 
pancreas, li , ^^^^^^^^ ^^^^^^^^ 

..=cle ( — - - for promoting 

(including vascular end 

^h of cells comprising such tissues. Part 
,he growth of ,^,,,i,ic„ or modulation of 

..3ired effects - . 
fihrotic scarring to allow 

fibrotic exhibit angiogenic 

protein of the invention may also exhi 

. of the present invention may also be useful 
, protein of the ^ cr 

fcr gut protection or regen 

. ■ Hi fferentiation of tissues 

^ - ^""^^^^"^ Lues o. cells, or fo. 

described above from precursor tissues 

tissues described above, 
inhibiting the growth of tissues 
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, Z ot invention may. '"""^ 

r^f a protein ox 
activity ^^^^^^^^ 

be measured by tn without 
.ean» , ^.^.ion activity include 

irscled in- Xnte.nationai Patent 
limitation, those de c 

publication no. «OS5/i60 5 ( ^^^^^^^^^ 
„te.nationai Patent «o. WOSi/O.n 

neuronal, = International Pate 

(Skin, endothelium )• „j.thout 
,3says .or «ound heaUn, act^x J ^^^^^ 
described in: mntei , r 
limitation, those ^nd Rovee, DT, eds.). 

„ealin„ PP=- "^^^ '"^'""'1 Chicago, as modified bv 
.ear BooK Medical ^^^^'^^ ^^^^^^ ,^..332-34 (l"^,. 
Eaglstein and Hertz, J- I 

^^^A^i^^^^^^'^^'^'^^t invention may also exhibit 

. of the present invenv- 
, protern of P „,ibins are 

activin- or „ ,„,i.it the release o. 

Characterized by their ab.lr y ^^^^^ ^^^^^^^^ 

,„,,i.ie stimulating J^J '^..^^^.te the release o. 

Characterized by their abrl. y ^ ^^^^^^^ ,,e 

.ellicle stimulating f «ith a member 

present invention, alone or r ^ contraceptive 

- ^"^^^^"1X 0^ — to decrease fertility in 
based on the ability „,^^togenesis in male 

,emale ma^nals and decrease spe^t ^^^^ ^^^^^ 

J • c=tration ox sui-i-j- 
mammals. Admmis i„ these mammals . 

inhibins can induce inferti 1 y^^ ^^^^^^^^^^ ^ 

Alternatively, the P-«- ° ,,,,„its of the 

as a heterodimer »ith othe P ^^^^^ 
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^.,,tv of activin molecules in 
• based upon the abilxty ot 
therapeutic, basea y anterior 

• T^qH release from cells ot ^ 
stimulating FSH r ^^^^^^ ^^^^^^ 

Cf.e for example, univ 
pituitary. See, , ,„„3ntion ™ay also be useful 

4,798,885. A P-«- i„ sexually 

4- the onset ot i^exu 
aava.ce.ent ^^^^^^^^ 

r;::c:r;.oLnce . .o^sti. a... su. as 

sheep and pi^s- invention may, among 

Ihe activity of a prote.n o£ the 

=,sured by the following methods. 
,,her means, be measured ^.^^^^^ 

.ssays for acti.m/inhib.n act.vr^V _ ,„,„„,„.ie,y 
ii.itation, *ose — 3,,„„.,e., l.BS, 

ttl^----. Hasonetal..«ature 

318:659-663, l^a^' 
USA 83:3091-3095, 1986. 

.V, n,ntactic/CheiQOkiji^^ 
.protein Of the present .nvent. n V ^ 

.hemotactic or '^-^^'^^^sZ.^^^- 
ehemo.ine> -7^^^7\:^_^,,,. . ..cells, mast cells, 
.cnocytes, J.„.„theUal cells, 

eosinophils, ep.thelral an ^^^^ 

— ttrra^r-Teirpopulation to a desired 
„ohili-or at „ ..emoKinetic proteins 

,ite of action. Chem „,,,„,„t of wounds and 

. „rticular advantages in tre 
provide particul „eatment of 

^ +-n tissues, as wexx 

,„„,,ion of 

localised infections. ^^^^^ ^,,3, 

lymphocytes, monocytes or neutrophi 
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. „av r..uXt in improved i-™une responses .gainst 
infection may resuj. 

infecting agent, 
the tumor or ini« ^ ^ ^..^ activity for a 

. protein or pepti. .s ^ 

— : t: :rr:::i:-^ or — o. s.. 

/In -e.era.i.. t.e protein or peptide .as 
.eU airectea .ove.ent o. 

..e ability to J ^^^^^ ..e^otactio 

for a populatxon of ^ 
.etennined e.pioyin. sucH prote.n or pept 

knovm assay for invention may, among 

The activity of a protern of the 

hv the following methods, 
o^-r .eans, ^ measured .y th ^^^^ 
Assays for ohemotactro actrvity 

. . -nduce or prevent che,.otaxis)=onsrst of 
,„teins t.at r^u^ P ^ „ 

„.,ratron o- ^^^^^^^^ ^^^^ 

„f . protexn to rndu ^^^^^^^^ 

*>,.^ cell population. SurtaPie i 
,o another cell P P .hose described 

.„d adhesron rnclude 

current Protocols „.strober, 
A.M. Kruisbeek, D.H. Ma g ^iiey-lnterscience 

- — --^^"^ ^iTai;: nr-a — ines 

^ ^ 12 Measurement ot axpa 
(Chapter 6.12, invest. 95:1370-1376, 

w -^4- a1 J. Clin, invest. 
e.,,.,_S. 12.28; Taub et al- 

,995; ^ind et al. APHIS 103:140-146, ' 

, 25- 1744-1748; Gruber et al . J- 
Fur J. Immunol. 25. x' , i of 

CO. -7 1994- Johnston et al. J- 
inonunol. 152:5860-5867, 1994, 

X^^unol. 153: 1762-1768, 1994. 
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HSEa^^^^^^-^^^^-^^^^^ Tiso exhibit hemostatic 

• of the invention may also exni 
. p.ote.n of the ^ _^,,,3.ch a protein is 

- thrombolytic ^^^^ J ' ^^^^^^^ ,,,,ous coagulation 

expected to oe u ^^^^^rs such as 

, _^j^4-arv disorders, 

even« treating ^^^ention may also 

„ther causes. A prcte. jonuation of thromboses 

.o. «ea..en. a„a p«ven-n ^^^^^^^ 
.herefrom , sue. as, for 

<^,rc=+-f:»m vessels (e.y-f 
central nervous system ^^ention may, among 

The activity of a prote.n of 

,.ured by the following methods, 
-ans, be measured y ^^^^^^^ ^^^^^^^^ 

..3ay for ^^^^^ in, .inet et 

,nolude. Without ^^^"^ ,,,,, eurdic. et al., 

T Clin. Pharmacol. 26.l^.i- 

. sKes 45..413-41., Humphrey etal., 

.hrombosrs Res ^^^^^^^ ,,ostaglandins 

Fibrinolysis 5:71-^9 [I-' 

35 = 467-4". 1988. 

ReceEtorZIJaand_&ctivitI 

T;;7;;;;rnt invention may also 
' """^t vify a receptors, receptor ligands or 
demonstrate actrvr y ,,,,,r,<i interactions. 

,„nibitors or .Cde, Without 

Examples of such reoep 

Umitation, cytokine their 
kinases and their ^^^^'^'^ ' ^^^ l , ,„.eractions and 

Ugands, receptors — - 

their ligands (includxng wrthout 
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. .h as selectins, integrins and their 
...esion .olecules (sue. as se ^^^^^^^ 

. and receptor/ ligand paxrs xnv 

,.,ands) ^3,,,.,,,on and development of 

presentation, antigen Receptors and 

.eU..a. ana .^o... — ...^^ ■ ^^^^^^ 

.ecep.or. and Xi,ands, .ay ..e....v.. ^ 

.... „ o£ receptor/ ligand interactions, 
inhibitors o£ rec P indention may, among 

The activity of a prote.n of 

measured by the followrng methods, 
other means, be mea activity include 

v,lo assays for reoeptor-liganu 
Suitable assay ^„.rent protocols in 

„.hout limitation those --^--^-^Z^, 

vr\ bv J.E. Coligan, A.M. J^ru 
Iitanunology, Ed by ^ Publishing 

... EM Shevach, W.Strober, Pub. cr 
Marqulies, B.m. 

a wiley-lnterscience (Chapter 7.28, 
Associates and Wiley conditions 

^ of cellular Adhesion under static 
Measurement of ^^^^^ 3^,, ,SA 

7 28.1-7.28.22), Takai et al., Proc 
' ^4- «i J. Exp. Med. 

3,,Se64-6868, 1987, Bierer et al., 

168=1145-1156, 1988, Rosenstein et al. 
169=149-160 1989, Stoltenborg et al 
Methods 175=59-68, 1994, Stitt et al. 
1995. 

Mti-lnli^atoo-AstjJaii 

— ;;;^;;;;;r7nvention may also exhibit 
proteins of the p „,,.,„£i.^atory activity 

.„.i.infla».atory activity. Th ^^^^^ ^^^^^^^^ 

- be achieved by P^ovidi . a ^^^^^^^^^ 
in the inflammatory response, by 



J. Exp. Med. 
J. iimnunol. 
Cell 80:661-670, 
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as for example, cell 
,1 cell interactions (such as, cells 
cell-cell or promoting chemotaxis 

adhesion), by inhibxt. ..^biting or 

. the inflammatory process, 
involved m the . ^r by stimulating or 

sue. ^^^^^^ ^^^^^^^ 

eon<,...on.,. .ep..c s.oC. seps.. o. 

.epn....s. .V.o..ne c.e.o.- ^^^^^^^ ^^^^^^^^^ 

— .... . o. 
ov.r production y 

anaphylaxis and nypersens.t.v.ty 

or material. 

I-^-^^^^i^i^^^^;^,,., de.c..W a.^^^ 
- — - " c. .U.O.S. a pro...n 

i„»unolo.ioal tr..^'^- J .„,i-t»nor activities. 

t.e invention -y — ; " ,,,,,,,, indl.actly 
, protein »ay mhlMt tu:.or^- ^ ^^^^^ 

as. .or —'J-^^, on tu»or tissue or 

.«or lnnl.i«^ ^";;\1,,,..„, .or^atlon o. tissues 
.u„or precursor tissue. .V - 

„eoeseary to support ^^.L ^ 

„ anaiogenesis ) , 
inhibiting angioy 
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Hich inhibit tumor growth, 

r^c.^^ types whicn 

agents or cell typ 

Qther_A£tiii£i^ 3^3^ exhibit one or 

,„Wbi.in, the .rowth, ^^^^^^^ ^^^^^^^ u.l-Ucn. 

,• „ infectious agents, .(Eecting 
KilUng, ^^^^ parasites, 

bacteria, viruses, characteristics , 

.=iT,a or enhancing) do J color, 
(.oppressing ^^,,,,i„„, >,aig«, weight, 

including, "Ithout lim^ ^,3,,e 
.,e color. s.in, ^ "^r.^Part si.e or shape .such as. 
,i^.„«tion. or organ or . V ^^^^^^^^^ ^^^^^ 

bone Jcr:. . £ertility o£ male or 

cycles or rhythms, ^"-""^ „.,aboUsm. catabolism. 
..„ale subjects, '^^^^^^ ^^^^^^^^ ..orage or elimination 
.nabolism. processing ^^.chyarate. vitamins, 

oi dietary fat. HP^^. P^^^^ ^^„,,i,nal factors or 
minerals, cofactors or characteristics. 
component(s„ effecting behav ^^^^^3, 
including. Without limitation, ^P^^^^^^^^^ ^^^^^^^^^^ 
cognition (including -^^^ ,,clent behaviors, 

(including ^^^^^^ ^'^^ -her pain reducing effects 
providing analgesic effec ^..^ 

p..„oting -"--'trthl -atopoietic lineages, 

• lineages other than n enzymes, 
cells m line g ^^^^ ,^ case of 

hormonal or endocrine 

^oficiencies of tne « 
correcting define 
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r-^lated diseases; treatment of 
def iciency-reiatea 

,^e.prol..e.a..ve a..o.ae.s (such =s, .c. example 

K »hilitv to bind antigens or complement), ana 
e^ampxe, the ab.l.ty .opposition 
..e ability to act as an ant..en ^^^^^^^ 
„ raise an immune response agarnst ^ 
material or entity which is cross-reactive w.th such 

protein . 



